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In the Dark... 


HE public is now well aware of the statement made in the House of 

: Commons on December 20 concerning the Vulcan accident at London 

Airport on October 1. Because of its important implication this pronounce- 
ment (summarized on page 27) has been eagerly awaited. But careful consideration 
of its contents—and of other statements, noted in our news pages overleaf—leaves 
us with the unhappy conclusion that the accident has not in fact been explained 
at all. The critical phase of the Vulcan’s fateful G.C.A. approach must have been 
during the seconds which elapsed between the time the pilot was told he was 80ft 
above the glide-path and the moment the aircraft struck the ground. Only an exact 
and complete record of what occurred during those seconds can explain why the 
aircraft lost about 250ft and why the pilot was not warned about this by the 
G.C.A. controller—even though his warning might in any case have come too late. 

In the normal course of London Airport’s excellent talk-down procedure, two 
traffic directors in the main control tower, using the Cossor A.C.R.6 radar, would 
have directed the Vulcan from the Epsom stack to a point seven or eight miles 
from touch-down, where the G.C.A. controller would have taken over. The 
controller has two plan-position radar scopes, one covering the last eight miles 
and the other (on a larger scale) the last two miles to touch-down. Beside him 
sits the tracker, who adjusts a needle indicator computing the height of the aircraft 
relative to the glide-path. The tracker passes verbal information on elevation 
and range to the controller. Dr. A. G. Touch, Director of Electronic Research and 
Development at the Ministry of Supply, considered that there was no evidence 
of technical failure or malfunctioning in the radar equipment. 

We can only read between the lines, but it has been stated that the Vulcan was 
directed by the talk-down controller at five miles to begin its descent along the 
approach glide-path. Many factors can prevent a og from settling down, and 
corrections of large degree may be required. In fact, the report indicates that 
a certain number of azimuth and glide-path corrections were passed. As frequently 
occurs during such an approach, trouble came in the last three-quarters of a mile 
when the pilot’s instrument flying had to be extremely precise and the aircraft was 
only a few hundred feet above ground. On L.A.P.’s usual three-degree glide-path 
angle, the aircraft would correctly be 208ft above touch-down at this range; and 
at 1,000 yd (where the Vulcan hit the ground), only 157ft. The approach speed, 
which has been reported as 140 kt, is not more than 15 kt faster than that of, say, 
a Stratocruiser. 

S/L. Howard, the pilot, had not before made a full G.C.A. in the Vulcan. We 
wonder whether anyone at all had ever made a G.C.A. in a Vulcan in such bad 
visibility and heavy rain. No amount of simulation can quite reproduce the psycho- 
logical conditions. Under such stress the sight of the high-intensity approach 
lighting is a great relief and there is an understandable and well-known tendency 
for pilots to fly down towards the guiding pattern of lights. Curiously, 
S/L. Howard’s own testimony on this approach has not been made public. 

Another shortcoming of the statement is its failure to explain why the G.C.A. 
controller not only passed no warning, but continued the talk-down as if nothing 
had happened. This is not necessarily to be attributed immediately to the G.C.A. 
staff. The pilot may have used his transmitter and cut out the controller’s trans- 
missions. Conversation in cockpit or caravan could have interrupted proceedings. 
Official statements do not deal with such possibilities; and yet here may lie the 
crux of the whole affair. However unfavourable the events up to this point, correc- 
tive action should have been possible; otherwise the whole G.C.A. system must be 
called in doubt. 

It is also pertinent to ask why the Vulcan did not use I.L.S. or an autopilot with 
an approach coupler. The Valiant has this equipment and one assumes that the 
Vulcan would be similarly or better equipped. 

Not to seek a scapegoat, but for the peace of mind of all concerned, a detailed 
record of the occurrences during the few critical seconds should be made public. 
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T.C.A. Decide on the Vanguard 


AS’ this issue of Flight closes for press there comes excellent 
news from Weybridge: Trans-Canada Airlines have placed 
a $67.1m (£24m) order for 20 Vickers Vanguards, with an option 
on a further four. Deliveries will begin in the autumn of 1960. 

This order is the largest single dollar contract ever placed in 
Britain, but its implications for Vickers-Armstrongs, Rolls-Royce 
and the medium-haul airline industry extend well beyond imme- 
diate monetary values. 

It is no secret that T.C.A.—whose purchase of the Viscount in 
1952 really established that aircraft in the export market—have 
in the past year studied every prospective medium transport on 
the market—jet and turboprop, American and European, flying 
and projected. That Mr. Gordon McGregor, T.C.A.’s president, 
has bought British is satisfying: but perhaps more significant is 
the fact that he has settled for the turboprop formula. His 
re-equipment problem was typical of that being faced by many 
other airlines who have still to choose between the two creeds. 

We intend to deal at greater length with T.C.A.’s Vanguard 
order in our next issue. 


Royal Agricultural Aviation Display 


WHEN the Duke of Edinburgh visited Canterbury on his New 
Zealand tour he watched a half-hour flying display staged by 
the agricultural aviation industry. Despite atrocious weather, air- 
craft of every type used in the Dominion for top-dressing and other 
agricultural purposes took off at the rate of one a minute and, 
after climbing rapidly and turning steeply, made low runs across 
a hillside to drop superphosphate, lime, fencing materials, seed 
and other loads and to spray insecticides. 

The N.Z. Aviation Industry Association made the Duke a life 
member and presented him with their badge—a dart-like aircraft 
symbol in blue enamel, with its fertilizer trail finished in gold 
instead of the usual silver. 


Bumper Year 


[N November the British aircraft industry exported aircraft, 
engines and components to a total value of £7,961,692. This 
brought the total for the first eleven months of last year to 
£97,314,399, representing an annual rate of well over £100,000,000, 
compared with the 1955 record total of £66,200,000. 

Of Britain’s customers during the eleven months, the U.S.A. 
bought £15,400,000 worth of aircraft, Australia £10,400,000, 
Sweden £7,200,000, France £2,800,000 and Belgium £2,600,000. 
Aircraft sales accounted for £67,400,000 of the total, engines 
£25,600,000 and components £4,200,000 


The New Year Honours 


~~ gratifying to his colleagues and, undoubtedly, to the 
whole aircraft industry, was last Tuesday’ s news of a knight- 
hood for Mr. George Edwards, managing director of Vickers- 
———- (Aircraft), Ltd., and designer of the Viscount. 

The New Year Honours List contained several other names of 
people well known in aircraft manufacture or its associated indus- 
tries. Mr. James Martin, of Martin-Baker ejection-seat fame, is 
appointed C.B.E., and G/C. R. G. Slade, Fairey chief test pilot, 
O.B.E. -Also among the O.B.E.s are Mr. A. J. Penn, chief engineer 
of Napier’s aero gas-turbine division and Mr. D. P. Davies, chief 
test pilot of the A.R.B. 

Those honoured in the associated industries include Mr. John 
Pascoe, British Timken chairman (Knight Bachelor); Mr. O. W. 
Humphreys, director of the G.E.C. research laboratories (C.B.E); 
and Mr. E. J. Sturgess, chief engineer of Shell Petroleum (C.B.E.). 

Among Civil Service recipients of honours are Mr. G. F. 
Stedman, M.T.C.A. Deputy Secretary (K.B.E.); Sir Maurice 
Dean, Air Ministry Permanent Under-Secretary (K.C.B.), and 
Mr. Peter Lloyd, Deputy Director of Research and Development 
at the National Gas Turbine Establishment (C.B.E.). 

In the military divisions of the various Orders the Royal Air 
Force figures prominently. The Chief of the Air Staff, Air Chief 
Marshal Sir Dermot Boyle, is appointed G.C.B. and Air Marshals 
H. L. Patch (C-in-C. Middle East Air Force) and A. McKee 
(A.O.C-in-C. Transport Command), K.C.B. Air Chief Marshal 
an _— Fogarty, lately Air Member for Personnel, is made 

More detailed extracts from the Honours List will be given in 
our next issue, 
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BOMARC BED: A Martin B-57 (Canberra) modified by Temco Aircraft 
Corporation as a test bed for a 17ft-long simulated nose of the Boeing 
Bomarc IM-99 intercepter missile. Special hydraulic and electrical 
systems have been added for the guidance system, and there are 
ammonia and nitrogen tanks for cooling and pressurizing the nose. 


Short’s Chairman on the Future 


| a message to the workpeople at Belfast, Admiral Sir Matthew 
Slattery, chairman of Short Brothers and Harland, Ltd., gives 
as his view that it is unlikely that in the future every major firm 
will be able to engage its design staff on a project of its own 
conception. Mainly for financial reasons, he suggests, there will 
not be enough projects to go round; moreover, the complexity of 
aircraft of advanced design is such that no single design team of any 
one company in this country is large enough, or is likely to become 
large enough, to tackle a major project on its own in an acceptable 
period of time. 

“I visualize a state of affairs,” the Admiral writes, “in which 
purely research aircraft, which are not intended to be produced in 
numbers, may well continue to be undertaken by single firms, but 
operational aircraft (whether military or civil) will be produced by 
firms working in association sharing both the design and the 
production. I appreciate that this makes unpleasant reading, as 
we all like to see aircraft exclusively of our own design going down 
the production line. 

“In this respect we are no different from any other company of 
individuals who take a pride in their work. Let us, however, take 
pride in the fact that we are at present engaged on the design and 
construction of one of the most revolutionary aircraft in the world, 
which is to take off and land vertically. At present still purely 
a research project, it may, nonetheless, open yp the prospect of 
military or civil aircraft of the future and place us well ahead in 
a novel and promising field. Then, maybe, other firms will be 
helping us with our projects. I have written in the past of the 
difficulties which I foresaw ahead of us in our industry; they 
appear no smaller as I write, but I see no reason for despondency.” 


Finland to Build Gnats 


[IN our issue of November 9 news was given that the Finnish 
Government had ordered the Folland Gnat for the re-equip- 
ment of their country’s fighter force. Twelve complete aircraft 
are to be supplied from Hamble, starting in October next year. 
It is now announced that a licence agreement has also been 
agreed between the Finnish Government and Folland Aircraft, 


Mr. E. N. Egan (left) and Mr. A. E. Lane, whose new appointments 
within the Folland organization are reported on the opposite page. 
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FARM IMPLEMENT: First flying view of the Kingsford Smith PL-7 
Tanker agricultural aircraft, described in “Flight” of October 12 last. 
Price is quoted as £A13,000, or £10,000, or $29,000, delivery to start 
three months from the date the aircraft receives its C. of A. 


Ltd., under the terms ¢f which the Gnat will be manufactured by 
Valmet OY at their works at Tampere. Finnish engineers will be 
trained by Folland who will probably also send out instructors 
of their own to assist in the initial tooling. 

Production is already under way on Gnats for India and arrange- 
ments are also being finalized for the manufacture of the aircraft 
under licence by Hindustan Aircraft, Ltd., at Bangalore. India 
=o manufacture the Gnat’s powerplant, the Bristol Orpheus 
turbojet. 


Folland Appointments 


QEVERAL new appointments within the Folland Aircraft 
organization, effective from January 1, were announced last 
week-end. Mr. E. N. Egan, formerly a director and the company’s 
secretary, becomes assistant managing director. In addition to 
being responsible for commercial and financial matters he will 
assist in the administrative work of Mr. W. E. W. Petter, managing 
director and chief engineer. Mr. Egan joined Follands as chief 
accountant in 1936 and was appointed secretary in 1937. He 
became a director in 1942. 

Mr. Egan’s place as secretary will be taken by Mr. A. E. Lane, 
who joined the company in 1939 and was appointed assistant 
secretary in 1942. 

Mr. T. Gilbertson, who has been general manager since 1942 
and a director since 1945, continues to hold these appointments; 
Mr. J. A. Grace has resigned his position as commercial director; 
and Mr. P. P. Nelson-Gracie, previously senior liaison officer, has 
been appointed technical sales manager. 


Vulcan Comments 


COMMENT and counter-comment quickly followed the Air 
Minister’s statement in Parliament on December 20 about 
the Vulcan accident at London Airport [see p. 27]. The following 
day Mr. Stanley Mayne, general secretary of the Institution of 
Professional Civil Servants (which represents the civilian air 
traffic controllers in the Ministry of Civil Aviation) issued a 
statement expressing “dismay” at the report and saying that the 
Institution had been forced to the conclusion that the civilian air 
traffic control organization was being “used as a scapegoat in this 
accident to a military aircraft.” Commenting on this, Air Marshal 
Sir Harry Broadhurst, co-pilot of the Vulcan, said it was “unbe- 
lievable” to him that two ministers should have made a scapegoat 
of anybody. 

In the course of the I.P.C.S. statement the general secretary 
commented on the Air Minister’s remark that after the aircraft 
hit the ground the controller “continued his talk-down as if the 
approach had been normal.” “What is apparently not appreciated,” 
the statement said, “is that elevation information is presented 
in meter form, the meter being fed from a radar source which the 
controller has no means of monitoring. An acceptable lag in 
indication from this source, coupled with what must have been an 
unprecedented descent rate, could result in the aircraft being at 
— level before the meter indicated it was below the glide 
pa Tad 

The Institution pointed out that the G.C.A. equipment in use at 
M.T.C.A. aerodromes is American-built to a 1941 specification, 
and that “since its modification in 1949 it does not allow the 
controller to supervise the accuracy of his elevation information.” 

In his comments on the accident and the I.P.C.S. statement, 
Sir Harry Broadhurst said: “The whole thing is a puzzle to me. 
It seemed to me an absolutely normal glide approach until the 
ground appeared in the wrong place. If we had been coming down 
at an unprecedented rate, we would have hit the ground and the 
undercarriage would have been forced up into the wings. As it 
was, we touched so lightly we merely thought the aircraft had 
burst a tyre or something. We had no idea that the undercarriage 
had been ripped off. 

“Until then, the captain, obviously very experienced, imagined 
he was being talked-down normally. The fact is, they were still 
talking him down normally after he had gone up again. Obviously 
something went wrong. We cannot supply the missing link.” 


New Slingsby Projects 


Two new sailplanes, prototypes of which are expected to appear 

at this year’s National Gliding Championships, are currently 
being developed at the Kirbymoorside factory of Slingsby Sail- 
planes, Ltd. One is a cheap single-seater, and the other is a 
jevelopment of the well-proven T.21b side-by-side two-seater. 
__ The single-seater, designated the Slingsby T.45, has a span of 
i2m (40ft) and is expected to cost about £600. It will incorporate 
a laminar-fiow wing, and a simple fuselage with a slab-sided rear 








































BEFORE THE DUKE: The Edgar Percival EP.9 agricultural aircraft 
demonstrating at Christchiirch, New Zealand (see opposite page). 


section, and is intended to meet the need for a moderately priced 
machine, with a useful performance, for club and private owner use. 

The two-seater is the Slingsby T.21 Mk 2. The main differences 
between this machine and the T.21b are the addition of a closed 
cockpit canopy, the removal of the wing-mounting pylon, and the 
direct attachment of the wings to a fuselage centre-section (which 
increases the span from 54ft to 57ft). This “modernized” T.21 
is expected to have an improved performance; production aircraft 
will be available with dive-brakes in place of the normal spoilers. 
The machine incorporates a high proportion of T.21b parts and, 
indeed, is designed to fulfil the same réle, that of an ab initio 
trainer with soaring capability. Prototypes of both new machines 
are expected to fly in a few months’ time. 


First published sketch of the Slingsby 7.21 Mk 2, described above. 























“OPEN SKIES” 


Photographic Exhibition for London 


and the Provinces 


FLIGHT 


The uppermost picture is an example of a continuous, or 
“sonne-strip,” photograph, showing how an uninterrupted 
picture can be taken of such an installation as an airfield. 
immediately above is the nose of a Republic RF-84F 
Thunderflash of the Italian Air Force, from which type of 
aircraft the final pictures on page 6 were secured. At left 
and below are the views of the XB-46 (referred to in text). 
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Manhattan Island and the surrounding area, 

seen from horizon to horizon. The picture 

was taken with a panoramic sweep camera 
and shows Central Park in the centre. 


EPRODUCED in these pages are 
some of the remarkable aerial 
photographs, taken by the 

U.S.A.F. and the Italian Air Force, that 
will be displayed in the American “Open 
Skies for Peace” exhibition, to be opened 
by the American Ambassador, Mr. Win- 
throp Aldrich, on January 7 at the Royal 
Exchange, London, E.C.3, in the pre- 
sence of the Lord Mayor of London, Sir 
Cullum Welch. The public will be 
admitted from January 8 to 26, where- 
after the exhibition will be transferred 
successively to Manchester (Houlds- 
worth Hall, February 3-12), Birmingham 
(Bingley Hall, February 18-24), Brad- 
ford (St. George’s Hall, March 12-18), 
Leicester (Granby Hall, March 26- 
April 2), Bristol (Drill Hall, Old Market 
Street, May 1-7), Belfast (Wellington 
Hall, May 20-24), and Cardiff (Assem- 
bly Room, City Hall, May 30-June 6). 
When siting arrangements are con- 
cluded it will also be taken to Scotland. 


Mutual Inspection 


Organized by the United States In- 
formation Services, the show is designed 
to illustrate the practicability and effec- 
tiveness of the part aerial photography 
could play in President Eisenhower’s 
proposal for mutual aerial and ground 
inspection by the United States and the 
Soviet Union as a major step towards 
disarmament. It will be seen how a 
Boeing RB-47 medium reconnaissance 
aircraft of the U.S.A.F., carrying seven 
cameras, all operating continuously, 
is able to photograph one million 
square miles of territory in three hours, 
and how, by means of modern equip- 
ment, it is possible not only to identify 
many objects on the ground but to give 
their dirnensions, including height and 
depth. 

One particularly notable picture will 
be that reproduced on this page: it was 
taken from an RB-47, using a panoramic 
sweep camera, and to obtain the per- 
spective of the buildings at the bottom 
the-page should be turned upside down. 

Colour photographs will illustrate a 
new type of film which readily discloses 
camouflaged installations. All living 
vegetation which contains chlorophyll 
shows up red on the film, and all else 
appears as a dull grey-green. 

Another classic photograph will be 
that of the Convair XB-46, reproduced 
at the foot of the opposite page, together 
with an enlargement of a portion of the 
wing. This picture was taken from an 
aircraft flying at 525 m.p.h. at a height 
of only 60ft. Yet another, a section of 
which appears at the top of the opposite 
page, demonstrates the capabilities of 
the “sonne-strip” which makes possible 
clear, continuous pictures from low 
altitudes at very high speeds. 

One Italian picture, taken at 550 
m.p.h. from 400ft, discloses in consider- 
able detail a French poodle on the steps 
of St. Peter’s. 
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FLIGHT 


The waterless city scene at 
upper left hardly suggests the 
presence of boats; yet such is 
the detail quality of the pic- 
ture that an interpreter dis- 
covered two boats beside a 
corner store (centre of picture), 
as seen in the enlargement 
above. He was able to declare, 
moreover, that one was of out- 
board and the second of inboard 
type. The object alongside the 
boats is a car. 


“OPEN 
SKIES” ... 


(Continued from 
previous page) 


The official caption to the set 
of three pictures on the left 
reads: “Aerial reconnaissance 
sometimes hits upon human and 
equine details of other than 
military significance. Above is 
an oblique view of the Villa 
Borghese gardens in Rome, 
taken at more than 500 m.p.\. 
The double circle when enlarged 
picks out a horseman whom the 
naked eye cannot see on the 
original print. The solid circle 
shows a boy and a girl seeking 
privacy along one 3 the park's 
bypaths. Tanks and artillery 
would have just as little chance 
of escaping the attention of 
high-speed cameras mounted 
on supersonic [sic] aircraft of 
the Italian Air Force.” 
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J52 Tooling Starts 

LAST month Mr. Leonard C. Mallet, 
general manager of Pratt and Whitney Air- 
craft, stated that tooling for production of 
the J52 turbojet was being planned. The 
J52 is virtually a scaled-down J57, retaining 
the same high-pressure two-spool arra 
ment and with a maximum rating of about 
8,000 Ib. Last year Douglas chose it as the 
powerplant for the Model 1925 (DC-9) and 
it is _ scheduled to power several Navy 
aircraft. 


International Rally Postponed 


THE committee of the Royal Aero Club 
has announced the postponement until 1958 
—because of the “uncertain petrol situa- 
tion”—of the invitation international air 
rally which was to have been held in Lon- 
don on May 18-20. 


CL-28 Nears Completion 


MAINTAINING the schedule fixed three 
years ago, Canadair, Ltd., have rolled out 
the first CL-28 maritime reconnaissance 
development of the Britannia. On Decem- 
ber 28 the first aircraft (there is no proto- 
type as such) left the assembly line in the 








HORNETS: Hiller H-32 ramjet helicopters (the type is popularly known as the Hornet) before 
delivery to the U.S. Army from Palo Alto, California. Field evaluation will be undertaken at 
Fort Rucker, Alabama. Glass-fibre is used extensively in the construction of these tiny two-seaters. 


Mensvenl plant and was moved to the fit- 
ting-out hangar. It should fly in March or 
April after vibration and weight checking. 
A number (25 or 50) of CL-28s are at 
present in production for the R.C.A.F. and 
a transport variant known as the CL-44 
(with turboprop power instead of the four 
Wright Turbo Compounds) is also being 
considered. 


Supersonic Leduc Flies 


ON December 26 the prototype Leduc 022 
supersonic ramjet aircraft made a success- 
ful test flight at Istres, near Marseilles. 
The flight lasted 25 min and was described 
by the pilot as “entirely satisfactory.” A 
descriptive note on this remarkable aircraft 
was published in Flight of December 28. 


. Balloons in the News 


AT Easter, the Dutch balloonist Boesman 
and his wife are to make a “Victorian- 
style” ascent from Alexandra Park, Lon- 
tion; and next Thursday, January 10, Mrs. 
Griffith Brewer, the first woman to cross 
the English Channel by balloon, is to be 
interviewed on the B.B.C. Home Service 
by Mr. Charles Gibbs-Smith and will talk 
about her ascents between 1895 and 1906. 


The Bell 47J’s Tour 


THE Bell 47J helicopter which recently 
completed a 17,000-mile tour of 15 countries 
in Central and South America flew 250 
hours during 83 days, only one day being 
lost through “unflyable” weather. Second 
civil 47J off the production line, the air- 
craft was piloted by Joseph Mashman, 
Bell’s assistant director of contracts, with 
service representative Joseph Beebe as pas- 
senger. Included in the tour were several 
600-mile non-stop stages. 


Swiss Fighter Programme 


THERE is now further news of the Swiss 
Government’s plans for equipping its Air 
Force with fighters to bridge the gap 
between the British- and Swiss-built Vam- 
pires and Venoms and more up-to-date 
aircraft. Just before Christmas (as reported 
in Flight of December 21, page 952) parlia- 
ment debated the purchase of 40 Dassault 
Mystére IVAs for @ total of 100m Swiss 
francs. It is now known that strong oppo- 
sition was voiced against this proposal; 
reasons given were that the Mystére had 


ATAR VOLANT: Now well advanced in trials 

at Melun-Villaroche, the S.N.E.C.M.A. Flying 

Atar P.1 makes an interesting comparison with 

the Rolls-Royce “bedstead.” Unlike the British 

device, it is remotely controlled from a small 

cupola through electric cables which deflect 
the efflux from the propelling nozzle. 


not been fully evaluated by Swiss test pilots, 
was not entirely suitable for alpine condi- 
tions and had “not very satisfying shooting 
qualities” (i.e., was not the optimum gun- 
platform). Funds for the purchase have 
not therefore been granted; parliament has, 
however, voted 20m Swiss francs for 
accelerated development of the indigenous 
F.F.A. P-16. Apart from the four proto- 
types, two of which have flown, 36 aircraft 
should be delivered by the autumn of 1958. 


Furious Feline 


IN our issue of November 9 we illustrated 
the new Grumman F11F-1F Tiger, a re- 
vised version of the well-known U.S. Navy 
carrier-borne intercepter, powered by an 
afterburning General Electric J79. Accord- 
ing to Aviation Week the FI11F-1F has 
flown at more than 1,220 m.p.h. in level 
flight at 40,000ft, and has also reached an 
altitude of more than 72,000ft. 


V.T.O. Ejection 


THE problem of escape from a V.T.O.L. 
aircraft during any of its various flight 
phases is a tricky one. Shorts have resorted 
to a light-weight automatic ejection seat; 
and an example was visible in the first pic- 
ture of the Short SC.1 in Flight of 
December 21. We now learn that, cor- 
rectly, the seat in question is a Folland/ 
Saab Type 1A. 


Commemorating the First V.T.O. 


EACH day of the 22nd International Aero- 
nautical Meeting, to take place at Le 
Bourget between May 24 and June 2, will 
be devoted to a certain aspect of aero- 
nautics. For example, May 30 will be set 
aside for rotary-wing aircraft and is being 
called “Journée Louis Bréguet,” as it will 
mark the 50th anniversary of the first ver- 
tical take-off. (On September 20, 1907, 
the Bréguet Richet made its first vertical 
flight, piloted by M. Bréguet. Two months 
later another Frenchman made the first 
free flight in a helicopter. He was Paul 
Cornu; the date was November 13, 1907.) 


Hunter T.7’s Power Unit 


THE latest information circular of the 
F.A.I., published in Paris on December 10, 
includes the homologation (reported in our 
issue of December 14) of the point-to-point, 
out-and-return records between London 
and Rome set by the prototype Hawker 
Hunter T.7 two-seater on its way for evalua- 
tion by the Italian Air Force. Average 
speeds were 566.07 and 534 m.p.h. It is 
of interest to note that the bulletin refers 
to the Hunter T.7 by its project number, 
P.1101, and describes the engine as a Rolls- 
Royce Avon Mk 121A—a designation 
forbidden by “security” in this country. 
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REMAINING 
RARITIES 


Some Thoughts on Obsolescent Service 
Aircraft and Their Ultimate Preservation 


By DAVID F. OGILVY 


HE withdrawal of the last Lancaster from R.A.F. service, 

the delivery of a batch of Beaufighters for active duty in the 

Middle East, the collection of a Spitfire to add to the fleet 
of a flying club and the resale from civilian sources of a number 
of Tiger Moths to the Royal Navy; these sharply contrasting 
events, all of which have taken place within the last few months, 
seem to call for comment on the present position of last-war 
aeroplanes in general. 

From time to time we hear of the last sortie flown by a particular 
type, or occasionally we read that a certain machine has been 
preserved at the behest of the Air Ministry Air Historical Branch 
or, more likely, by some private organization; sometimes we learn 
that a specimen of some obsolete type has found its way to Halton, 
or another training establishment, to be hacked and harried by 
apprentices learning the peculiarities of their trade. But all such 
news comes in dribs and drabs, and unless we collate it carefully 
it is difficult to discover exactly what is still flying and what has 
found a permanent home in the graveyard. 

Though military-aircraft types are sometimes withdrawn from 
comparatively large-scale service almost overnight, the present 
picture is not so depressing as we might expect; and now is the 
time to paint it before any further drastic axe-slashing takes place. 
A recent visit to a well-known maintenance unit reminded the 
writer of how rapidly a seemingly serviceable aeroplane is trans- 
formed into a heap of saleable metal on a scrap-merchant’s lorry. 

For example, let us consider the Lancaster. Towards the end 
of October, the last one, RF325, was ceremonially withdrawn 
from service with the Maritime Reconnaissance School at St. 
Mawgan; yet fewer than three weeks previously I had seen six 
lined up and ready to roar into the air to go about their ‘daily 
duties. I am told that they are now being broken up; yet when, 
in 1953, No. 82 Squadron disposed of Bomber Command’s last 
Lanc, PA474, we heard a similar tale—and at the time of writing, 
more than three years later, this machine is as fit as ever and flying 
for the benefit of the boffins at Cranfield. In addition, several 
Lancaster variants are flying in the hands of the Ministry of 
Supply—NX739 on photographic work at Blackbushe, and two 
on loan to Rolls-Royce and Armstrong-Siddeley respectively for 
use as engine test-beds. Some are in service with the French Air 
Force and others in Canada. 

Other “heavies” in their retirement have performed an odd 
variety of duties. A few Halifaxes entered civil service for a short 
while after the war, while the R.A-F. relegated a number to 
secondary réles on met. flights and work for the airborne forces. 
Two were still flying alongside the youthful Shackletons at 
Gibraltar in 1952, and Beaulieu used a few for dropping various 
items of equipment overboard; but possibly the last to survive 
was a Mark 9 used for parachute training at Henlow—it was 
certainly still active only a little over a year ago. The Stirling, 
on the other hand, died about ten years ago as far as service in 
this country was concerned. A few were sold to the Low Coun- 
tries for civilian use and a bomber-transport squadron of the 
Egyptian Air Force had them on strength last year. 

Sunderlands, of course, remain on active service both at Pem- 
broke Dock and in the Far East; but unless a replacement is laid 
on the drawing boards soon there will be no military flying-boats 
afloat, for before many years have passed the twenty or so in use 
must be forced to retire through the sheer effects of physical old 
age. At the moment they manage to retain some measure of 
perpetual youth, for each machine has been returned to its makers 
every three years, where it has been largely reskinned and generally 
rejuvenated. 

Down the weight-scale we have the “cloth bomber.” After the 
war Swinderby used Wellingtons for conversion training and 
Thorney Island taught navigation with them. But we had a rude 
shock in September 1953, when the remaining airworthy Wimpey, 
MF628; toured several stations to show its last legs to the public 
at that year’s Battle of Britain Displays. After that it lay for many 
months in the open at St. Athan, but as a result of complex 
negotiation was saved from destruction by Vickers-Armstrongs. 


Final Service journey: Lancaster RF325 departs from St. Mawgan for 
the maintenance unit at Wroughton. 


It is not airworthy, but at least it is intact and was on static show 
at the Royal Aeronautical Society’s Garden Party, held earlier this 
year at Wisley. : 

The last Whitley was used by Armstrong Whitworth for 
towing the A.W. 52G tailless glider from Baginton, but it was 
retired about six years ago. On the other hand, a Hampden that 
had probably not flown since the middle of the war and which had 
been granted temporary preservation by the Air Ministry Air 
Historical Branch, was broken by the axe only last year. 

The last Beaufighters to operate in this country suffered the 
customary fate of obsolescent operational types and, working for 
civil anti-aircraft co-operational units, towed drogues for the A.A. 
gunners; but the last stations to use them, Exeter and Hornchurch, 
abandoned them three years ago. However, the Beau has not died 
completzly, for a batch of half-a-dozen has lately been recondi- 
tioned and reskinned by Short and Harland at Rochester. These 
have now returned to the Middle East, allegedly for a further five 
years of touring; so the Beau may outlive all the other wartime 
stalwarts and be seen flying with Royal Air Force roundels even 
in 1961! 

Although a mark of Meteor specifically modified for towing 
purposes has entered service on some units, our old wooden friend 
the Mosquito still holds its own very y. A large batch of 
B.35s was converted by Brooklands Aviation at Sywell and these 
operate regularly from the C.A.A.C.U.s at Hornchurch, Exeter, 
Langar and Llanbedr, while others are used on Service-operated 
tug flights. A few of the much lighter T.3s operate in Germany, 
and two still serve for pilot-checking purposes with Home Com- 
mand Examining Unit at White Waltham. Nine remain in storage 
at various maintenance units, together with two or three dozen 
B.35s, T.T.35s and P.R.34s. Others have been exported to Canada 
and America for civilian air-survey duties, often to replace 
aged P-38s. 

Of the communications types, the Dominie and Proctor have 
been ~fficially withdrawn and even the Oxford has only a few 
months of further survival; but the Anson soldiers on and in its 
later marks fulfils its own duties and those of the other machines, 
with the help of only a small number of surplus Training Com- 
mand Prentices. The Royal Navy has even a few Anson Is still 


in service. 

Many followers of the activities of military aviation will be 
surprised at the thought of Tempests flying from home bases in 
1956, yet as recently as last summer a target-towing flight replaced 
these potent piston- fighters with Mosquitoes. I had 
the saddening experience of seeing the last two on their final 
(alas, road-borne) journeys to the breaker’s yard. 

Two Hurricanes are in flying trim. G-AMAU lives at Dunsfold 
in its Hawker 
house dark blue and gold; an e last surviving 
R.A.F. specimen, LF363, has recently returned from the manu- 
facturers after an extensive major overhaul. I am not certain 
whether this latest rejuvenation has reverted it to original standard, 
but a year ago it was flying in slightly hybrid form, using Spitfire 
mainwheels and an Oxford tailwheel. Two other complete but 
apparently unairworthy Hurricanes live at St. Athan, and, in 
addition to serving as apprentices’ guinea-pigs, they may well be 
the machines used for official static shows. One wonders if one of 


(Concluded at foot of page 10) 


and, much too infrequently, appears at dis 
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HE experiences of a wide selection of wind-tunnel users from 
industry and government establishments were di 
during an all-day discussion on Transonic Wind-tunnel 
Testing Techniques, organized by the Royal Aeronautical Society 
on December 20 in London. The basis of the gencral discussion 
on the subject consisted of five main papers, as summarized below. 
The chairman of the meeting was Maj. G. P. Bulman. 

The first paper was by Mr. H. F. Vessey, B.Sc., F.R.Ae.S., of 
the Royal pom aft Establishment, Farnborough, who gave an 
historical and general review of the development of vented walls 
for transenic tunnels. The four main advantages of ventilated 
walls, he said, were the reduction or elimination of tunnel cor- 
rections at subsonic speeds (alternatively allowing larger models 
for the same corrections); the prevention of choking at high 
subsonic speeds; the establishment of uniform transonic flow 
(from approximately M=0.8 to 1.4); and the feduction or 
elimination of shockwave reflections. 

The impetus for the development of such tunnels, Mr. Vessey 
continued, had come from the N.A.C.A. in America, who had 
produced a report on the subject in 1948. The speaker went on 
to trace the main steps in this ey since then, on both 
the theoretical and practical sides. ¢ first British company 
to have a ventilated-wall tunnel in operation was English Electric, 
whose 12in tunnel was put into use in 1950. 

Flow through the ventilated walls could be established either 

diffuser suction or (the more generally used method) by means 
of a separate auxiliary-suction installation. After describing the 
respective general principles of operation and the various possible 

ractical arrangements, . Vessey turned to consider again the 
our main advantages provided. ost tunnel corrections could 
be eliminated or calculated, and choking could be avoided in 
most installations; which left the establishment of uniform flow 
and the elimination of shockwave refiections as the two objectives 
to which most effort was directed. 

The problem of shockwave reflection was probably the most 
controversial, with a difference of opinion between those who 
favoured slots and those who believed in perforations as the best 
means of ventilation. The shockwaves would be cancelled at the 
tunnel wall if the open-area ratio was correct: if this ratio were 
too small (in a perforated wall), weak reflected shockwaves would 
appear; if too large, there would be weak reflected expansion 
waves. 

For the modification of an existing tunnel, the incorporation 
of slots (it was claimed) would provide the easier solution. The 
open-area ratio for a slotted wall would be approximately half 
that for a perforated wall. Examples of each type were the 
R.AE. 8ft x 6ft transonic tunnel (slotted), and the A.R.A. tunnel 
(perforated). The speaker concluded by describing the conver- 
sion of the 10ft x 8ft high-speed tunnel at Farnborough to the 
8ft x 6ft transonic installation. Measurements had been made 
with both plain slots, and slots backed by perforated plates, 
and calibration tests were continuing. The auxiliary suction plant 
would be used also to drive a small additional tunnel. 


Three-turbojet Tunnel 


The second speaker was Mr. J. A. Kirk, M.1.A.S., A.F.R.Ae.S., 
of the de Havilland Aircraft mp op and his subject was 
Design and Operational Problems of the fet-driven Transonic 
Wind-tunnel. Information obtained from the U.S.A. formed the 
basis of the design of the transonic working-section of his com- 
pany’s tunnel, Mr. Kirk said, and diffuser suction was employed 
because the source of power available (three Ghost turbojets) was 
sufficient to provide the required pressure-ratio without auxiliary 
power. The s er went on to consider the requirements of a 
transonic working section and to give details of the de Mavilland 
transonic installation. 

The main problems encountered had included those of 
temperature as the speed of the air increased. The jet engines 
provided a convenient source of heat for drying the air, and a 
proportion of the exhaust from the turbojets was used for this 
purpose. Modifications had been needed to obtain an even 
velocity distribution along the working section. Typical air 
temperatures were 80 deg C (subsonic), 100-120 deg C 
(transonic), and up to 160 deg C (at M=1.6), and a temperature 
shock on the Schlieren window had been the first problem caused 
by these conditions. Another problem, Mr. Kirk said, was that 
the internal straingauge balance had to be designed with these 


TRANSONIC TUNNELS 
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high temperatures in mind, and difficulties also arose in the con- 
struction of the model itself. 

The Mach number distribution along the working section, 
which was at first affected by a series of expansion waves, had 
been improved the insertion of perforated plates behind the 
slotted walls. erall Mach Number variation was +.005 
throughout the transonic range. Another problem was the 
measurement of pitch in the airstream; variations had been found 
and a modified plenum chamber was to be used for further tests. 
Finally, the s er reviewed the effect of shock reflection on 
the model and discussed the value of Schlieren pictures in inter- 
preting the measured results. 

A detailed description of the A.R.A. tunnel at Bedford 
(described in Flight of May 4, 1956) was next given by Mr. R. 
Hills, B.A., A.F.R.Ae.S., chief executive of the Aircraft Research 
Association, in his paper Design Operational Problems of 
the Electrically Driven Transonic Wind-tunnel. This tunnel has 
a 9ft x 8ft bene Soe por incorporating perforated walls. 

A separate auxiliary suction plant had been adopted, Mr. Hills 
said, because the total power required would be less than that of 
diffuser suction with the main fan drive. Flexibility was an added 
advantage, enabling a small extra tunnel to be operated. The 
addition of a flexible supersonic nozzle had made possible the 
extension of the speed range up to M=1.4. 

After giving results obtained from the calibration of the tunnel, 
Mr. Hills disclosed that additional perforations upstream of the 
original perforated walls had been incorporated in the A.R.A. 
tunnel, in order to attain the required increase in velocity ahead 
of the nose of the model. There was considerable variation in 
the uniformity of flow at Mach Numbers from 1.0 to 1.4, and 
this problem was being investigated. The size of the holes in the 

xT) walls was 0.5in, and the open area was 22 per cent (for 

a 4). 


Measurement of Speed 


The general discussion at the morning session was opened by 
Dr. D. W. Holder of the National Physical Laboratory, who 
raised the question of the measurement of tunnel speeds. He 
doubted the validity of using the plenum-chamber pressure to 
obtain the flow velocity in the tunnel, and thought the optimum 
position of tunnel-speed measurement varied with Mach Number. 
Might it not prove difficult to measure the s with an 
insufficient working-section length upstream, and what length 
was needed downstream? 

Replying, Mr. Hills agreed that speed measurement was a 
real difficulty, but thought that the plenum-chamber pressure 
could give a good idea of tunnel flow. Mr. Kirk confirmed that 
plenum-chamber pressure was normally used in the D.H. tunnel 
to regulate tunnel speed. The slotted length of the working 
section was 7ft, and its height was 2ft, i.e. the ratio was 3.5:1, and 
a length of about lft lay behind the model. Mr. Vessey agreed 
that the plenum-chamber pressure method of speed measurement 
seemed generally satisfactory. 

The next speaker was Dr. W. F. Hilton, of Armstrong Whit- 
worth, who gave details of his company’s transonic tunnels 
(described in Flight of June 17, 1955). These comprise an 8in 
intermittent tunnel driven by compressed air, and a larger, elec- 
trically driven continuous tunnel. Because of the pressure ratio 
available, the speaker submitted that the operation of jet-driven 
transonic tunnels was marginal. After showing a graph of pres- 
sure ratio plotted against mass flow, Dr. Hilton explained that, on 
the large A.W.A. tunnel, maximum motor speed was maintained 
throughout and the compressor was throttled as required. 
Running costs (power only) for his company’s electrically driven 
tunnel were about £30 per hour, compared with some £100 
per hour for kerosine. ¢ speaker expressed the opinion that 
perforated walls gave less shockwave reflection than slotted walls. 
In reply, Mr. Kirk estimated the fuel cost of running the D.H. 
tunnel at an average of about £62 10s per hour. 

Dr. S. Neumark, of R.A.E., put forward the general submis- 
sion that, although tunnels were being used for the measurement 
of stability in aircraft, the tunnels themselves had a problem of 
instability—which, he felt, should be investigated from basic 
principles. Wind-tunnels, he reminded the meeting, were not 
a purpose in themselves: they remained only tools, and he hoped 
that the results obtained in these transonic tunnels could soon 
also be discussed. (Contd. overleaf. 
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TRANSONIC TUNNELS... 


First of the afternoon papers was Some Aspects of Transonic 
Tunnel Operation in Industry, by Mr. F. E. Roe, B.Sc.(Eng.), 
D.L.C., of English Electric. Early in 1950, Mr. Roe said, the 
original jet-driven tunnel of his company was converted to 
transonic operation. The working section was reduced to one 
square foot, surrounded by a 3ftx2ft plenum chamber, and 
various slotted and perforated walls were tested. More success 
was achieved with slotted walls, and these were used for a year 
for model testing before further experiments with detailed modi- 
fications resulted in a maximum Mach Number of 1,22 and an 
improved Mach-number distribution. 

nterference effects were first noted in tests on a scale pitot- 
static head, and a limited series of tests were then undertaken on 
a number of simple bodies of revolution. These tests revealed 
that the flow pattern around the bodies could be modified by the 
slotted walls, and that the interference effects increased with 
model size and bluffness. The interference effects were pro- 
nounced at both subsonic and supersonic Mach Numbers. 

Further data showed that model blockage played an important 
part in the validity of force data measured on a typical aircraft 
model. Nevertheless, in spite of the uncertainty of interference 
effects, sufficient correlation had been obtained between wind- 
tunnel and flight-test results on the P.1 aircraft to encourage the 
use of slotted-wall tunnels in the transonic range. 

The final paper, presented by Mr. F. O’Hara, M.A., of R.A.E., 
Bedford, was entitled Notes on the Assessment of Results 
Obtained in a Transonic Wind-tunnel. In it, the speaker stated 
the need for a comparative assessment of the possible overall 
errors in force and pressure measurements in relation to desirable 
standards of accuracy. 

Problems of flow uniformity, accuracy of model manufacture, 
and interference effects were discussed in turn, and details were 

iven of the transonic working section of the 3ft tunnel at 
RAE. Bedford. 

After comparing results obtained in the tunnel with those 
from free-flight model tests, Mr. O’Hara went on to discuss illus- 
trative examples of model results with a number of full-scale 
flight comparisons. He concluded by ee the prob- 
lem associated with maintaining representative flow conditions 
on sting-mounted models. 


Final Discussion Period 


General discussion on the day’s topics was opened by Prof. 
A. R. Collar, chairman of the wind-tunnel design committee of 
the Aeronautical Research Council. Among his questions were 
the following: How were contraction sections for transonic 
tunnels designed? Was the shape of diffusers based on experi- 
mental work or largely arbitrary in design? ‘What proportion of 
the total available power was needed for the auxiliary suction 
plant? Assuming two ventilated walls and two solid, could block- 
age interference be eliminated, leaving only shockwave reflection? 
Was not direct measurement of tunnel speed possible, by spark 
observation or measurement of sound? 

Following Prof. Collar’s remarks, Mr. Hills said the A.R.A. 
contraction shape was a modification of an existing contraction, 
and that it had been model-tested. The shape near the nozzle was 











the most important consideration. A shape equivalent to a five- 

cone, later modified to 54 deg, had been the basis of the 
diffuser design; it was not thought that model tests could help 
here because of Reynolds Number effects. Auxiliary power 
amounted to rather less than half the main-motor power; as the 
pressure ratio was 3:1, the actual power required was high. He 
did aa think more-elaborate methods of speed measurement were 


Mr. Vessey thought that two ventilated walls would be sufficient 
to avoid blockage. For ordinary model tests, plenum-chamber 
pressure would be used for speed measurement for some time 
yet. If one had a normal contraction and not a supersonic nozzle, 
about half the fan power would be needed in auxiliary suction. 
Mr. Kirk agreed that more design work could be carried out on 
contraction sections. Mr. Roe, speaking of speed measurement, 
said that his company had tried pressure measurements on the 
tunnel wall (at the point where the flow stabilized) and in the 
plenum chamber. If the model affected the plenum-chamber 
pressure, he claimed, the plenum-chamber pressure affected the 
model, and results were therefore questionable. 

Another speaker suggested that the length of working sections 
should be at least four times their height. From experimental 
evidence, the pressure of two plain walls in a ventilated working 
section seemed to affect the pressures on the model very little. 
Was the testing of half-models a valuable technique? The main 
speakers said they did intend to continue half-model testing; 
Mr. O’Hara called attention to the effect of leaks around the — 
root, and the effect of low aspect ratios. 

The power requirement expressed in relation to working- 
section area, the subject of another question, was stated by Mr. 
Hills to be about 430 h.p. per sq ft at M=1.4, for the A.R.A. 
tunnel, and (by Mr. Vessey) about 400 h.p. per sq ft at M=1.2 to 
1.3 for the R.A.E. 8ft x 6ft tunnel. Dr. Hilton’s estimate for the 
Armstrong Whitworth tunnel was about 2,000 h.p. per sq ft, 
however. “There is quite a discrepancy here,” he commented. 
But pressure ratio, not power, was the important factor. 

Work at the College of Aeronautics on the use of vortex strips 
ahead of half-models to reduce boundary-layer effects was men- 
tioned by another speaker, who submitted that the tricky calcula- 
tion was to determine the appropriate model size for a given 
working section. What Reynolds Number had been aimed at in 
the design of the A.R.A. tunnel? 

Mr. Hills replied that a Reynolds Number of about 45 x 10°, 
based on wing chord, had been the objective, but this figure did 
depend on the type of model used. Mr. Vessey said that the 
Cranfield method of “sweeping away” the boundary layer had 
been followed up at R.A.E., Bedford, with interesting results. It 
appeared a useful device for low-speed tests. 

Other questions referred to the possibility of employing struts 
for model-mounting in addition to stings; the problem of the 
re-entry of the air from the plenum chamber into the tunnel; and 
the permissible blockage a if a limited range of tests were 
acceptable. The day’s discussions had —— a useful insight 
into transonic testing problems—limited only by the “security” 
considerations mentioned so often during the day by the chairman 
of the meeting. The full publication of the main papers in the 
Royal Aeronautical Society Journal will record many aspects of 
these problems in this country. What is immediately obvious is 
that there is a large amount still to be learned. 





them could be resurrected to flying standard in the unfortunate 
event of LF363 coming to untimely grief. 

The Spitfire is in a slightly happier position, and a few con- 
tinue to render their daily services—though for how much longer 
one prefers not to think.* Everyone knows of the specimen 
stationed at Duxford and used each year to share the lead of the 
Battle of Britain fly-past with the lone Hurricane; but how many 
people realize that four or five Spitfire L.F.16s purr round the 
London area on Army co-operation work from Hornchurch, or 
that a similar number of P.R. 19s is based at Woodvale, in Lan- 
cashire, and that each morning one climbs to about 40,000ft to 
obtain high-level met. information? These last few remaining 
19s were drawn from the ranks of No. 541 Squadron, the last 
regular unit in this country to operate Spitfires and which gave 
way to the modernity of Meteor P.R. 10s only in 1951-2, when 
it left its base at Benson and moved east to form a part of B.A.F.O. 

Apart from those Spitfires flying in the Service, a Griffon- 

wered Mk 14, G-ALGT, still operates as an engine test-bed 
or Rolls-Royce at Hucknall, while a Mk 5b, once on the civil 
register as G-AISU and formerly flown by G/C. (now A. Cdre.) 
A. H. Wheeler, is preserved by its manufacturers and flies today 





*No longer; since this paragraph was written the Air Ministry has 
announced wi withdrawal of the remaining regularly active Spitfires (see 
page 30).—Ed. 
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(albeit occasionally) in the military markings of its time and with 
the serial ABS10. On the other hand, G-AIDN, the prototype 
Spitfire T.8, made its last flight last July, when V. H. Bellamy col- 
lected it on a ferry permit to place it in its permanent resting-place 
with the Hampshire Aeroplane Club at Eastleigh. 

Lastly, we have the Tiger Moth. Although dozens are flying 
with clubs and a few are Te owned, the type was officially 
declared obsolete by the R.A.F. just over two years ago. The 
Royal Navy, however, are not always in such haste to dispose 
of their better aeroplanes; in addition to preserving a Swordfish 
and Seafire 14 they have just purchased four Tiger Moths from 
civil sources to use for glider towing and for giving air experience 
to cadets and midshipmen. Two of these Tiger Moths, with the 
ultra-modern serials XL714 and XL715, were delivered recently 
after overhaul by Hants and Sussex Aviation at Portsmouth. 

Several other military-type aeroplanes are maintained by their 
makers, among them Hawker’s veteran Hart G-ABMR, Fairey’s 
Fulmar G-AIBE (the original prototype), Gloster’s Gladiator 
G-AMRK, and a few others. While it is to be hoped that these 
may last for many more years one cannot have the same con- 
fidence in the future of those machines still in Service hands; but 
presumably we are wasting our time in reminding the Air Ministry 
Saat ie nates Gee ee ep aes See give us a Lan- 
caster, Mosquito, Beaufighter, Hurricane and Spitfire for per- 
manent preservation. 
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The Pasotti 
Sparviero F.9 


Handling a New Italian Touring Aircraft 


aircraft built by the Pasotti company of Brescia to a design 

of Ing. Stelio Frati. Its empty weight is 2,180 lb and the 
useful load is 1,165 lb. An eight-cylinder German Hirth engine 
of less than eight litres capacity and 240 h.p. is fitted in the proto- 
type. The airframe is similar in most respects to that of the 
twin-engined Pasotti Airone F.6, from which it is derived and 
whose general dimensions it retains. The F.9 carries full blind- 
flying and night-flying equipment and has a V.H.F. radio, A.D.F. 
= IL.L.S. The compass is of the electrically remote-indicating 
ty 

—_— undercarriage and flaps are hydraulically operated 
and the propeller i is an electrically controlled constant-speed unit. 
Though it is still under test, I know the Sparviero very well 
because I have carried out all the flight tests and am so far the 
only pilot to have flown it. I have now completed the manu- 
facturer’s trials and am about to begin the official tests for a 
certificate of airworthiness. 

If the Sparviero is put into production, the Hirth engine will 
be replaced by a Lycoming of 260 h.p., but there are no plans 
for production at the moment, since Pasotti are fully occupied 
with construction of the series of Airone F.6. The company, 
which has more than a hundred years’ experience of wood- 
working, previously built Jodels under licence, and a number 
of Rondone F.4 two-seaters and F.7 three-seaters on behalf of 
Ambrosini. 

The Sparviero cabin is comfortable and large. Visibility on the 
ground is adequate though a little obscured directly in front by 
the engine. With a Lycoming, visibility in this direction 
would be greatly improved. The parking brake is very good, 
and will easily hold the aircraft with the engine running at full 
power. Complete shoulder harness is provided and the pilots’ 
seats are designed to accommodate parachutes. The entrance 
door, which can be jettisoned in emergency, has a simple and 
effective locking device. Control column, rudder pedals and 
brakes are well positioned, and movement is unobstructed. The 
instruments are logically arranged, and all can be easily read by 
the pilot. Even when securely strapped in he can reach all 
controls, switches and instruments without effort. 

During taxying the Sparviero is docile and easy to control and, 
at speeds below 30 m.p.h., the brakes must be used for steering. 
Above this speed the rudder becomes effective and is sufficient 
to correct the swing induced by the engine at full power. All 
take-off checks are listed on*a card stowed beside the first 
pilot’s seat. 

At full load, it is best to take-off with 15 to 20 deg of flap, and 
trim set neutral. The take-off run is about 330 yd and, after 
raising the nosewheel at 50 m.p.h., the machine unsticks at 
80 m.p.h. Immediately after take-off, control in all three axes is 
effective, the visibility is good, and undercarriage and flaps can 
be retracted without undue trim changes. The best climbing 
speed, 120 m.p.h., is reached some 30 sec after unsticking. 

Elevator trimming is very effective and the out-of-trim forces 
arising in any configuration can be easily cancelled out. For 


r | SHE Sparviero F.9 is a single-engined, four-seat touring 


a 


ah ae 


By VICO ROSASPINA 


example, with the c.g. fully forward, flap and undercarriage 
down (both cause a slight nose-down trim change), and throttle 
closed, three-quarters of the elevator trim range is sufficient to 
set up a hands-off glide at less than 100 m.p.h. In this condition, 
the c.g. is at about 18 per cent. Elevator trim is, of course, also 
ample to cancel out the maximum nose-up tendency even during 
a dive at maximum permissible speed with a fully aft centre of 
gravity. 

The elevator itself is very effective and the Sparviero can be 
precisely controlled in all flight conditions from take-off to 
landing. With the c.g. fully forward and flaps and undercarriage 
down, touch-down can be precisely controlled and, if desired, 
the nosewheel can be held off the ground for a good proportion 
of the landing run. The ailerons, on the other hand, are fairly 
heavy; but this characteristic was deliberately produced to the 
requirements of the customer, who is an ex-fighter pilot. Rudder 
control is not outstanding, but it is perfectly adequate to meet 
present international safety requirements. 

Stability in all three axes is excellent. Statically there is a 
regular and normal pattern of stick force variations with varia- 
tions in speed, which can also be ascertained by using the elevator 
trim. Dynamically, the damping out of longitudinal oscillations, 
even with a fully aft c.g., is rapid. 

In any configuration, the stall is heralded by strong and increas- 
ing vibrations in airframe and controls some time before the stall 
is actually reached. An unaccelerated stall is marked by a 
nose-down pitch of about 60 deg, together with a 20 to 30 deg 
dip of the left wing. Immediately after pitching down, the air- 
craft recovers from the stall. The Sparviero is unwilling to spin. 
When forced to, it starts with a mild wing drop, the nose goes 
sharply down, the aircraft rolls slightly Sapend the vertical and 
tries to recover after the first half-turn. If still held in the spin, 
it raises its nose in a very fast turn which is neither spin nor 
auto-rotation. 

I would not like to express a final opinion upon the aircraft’s 
characteristics before the official tests are complete. Neverthe- 
less, it is safe to say that the maximum straight and level speed 
will be well over 185 m.p.h. In a dive, I have reached 236 m.p.h. 
without trouble; and, at the best climbing s of 120 m.p.h., 
the rate of climb is over 1,200ft/min. Stalling speed is 65 to 
70 m.p.h. and the aircraft climbs at full load to 15,000ft in under 
40 min. The range at full load is about 1,000 km. (620 miles). 

The Sparviero is strong and safe; it is easy to fly and can operate 
from very small airfields. Its ceiling and range performance and 
comprehensive instrumentation suit it for any kind of Continental 
touring flight, even in poor weather, though icing conditions 
should be avoided because neither propeller nor wing are de-iced. 
The Sparviero’s speed should exceed that of any other aircraft in 
its class with the same power and, considering its excellent safety 
characteristics, it can be regarded as a most interesting aircraft. 

Principal dimensions and load data are as follows: span, 32.8ft; 
length, 27.2ft; wing area, 158.2 sq ft; aspect ratio, 6.8:1; empty 
weight, 2,180 Ib; useful load, 1,165 lb; total weight, 3,345 Ib; 
wing loading, 20.9 Ib/sq ft; power loading, 13.8 lb/hr. 
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FORTHCOMING EVENTS 


5. British ey a2 be “Astronomy and Earth 
— Ovenden, M.A., B.Sc., Ph.D., 

8. R.Ae.S.: Section Lecture: “Significance of Flow Separation 
in Three Dimensions,”’ by E. on Maskell, A.F.R.Ae.S. 

-9. Institution of Production Engineers: Aircraft Production 
Conference, University of Southampton 

. eho: Presidential Address by E. T. Jones, C.B., O.B.E., 

> Helicopter Association: “Analogue Develop- 
ment with Reference to Helicopter by " by 
B. H. Venning, B.Sc. (Eng.), A.C.G.1., A.M.1.E.E. 

. R.AeS.: Graduates and Students Section: N. E. Rowe Medal 
Competition: - i Paths for Helicopters,”’ by 
P. F. Sutherby. Fins, J. Wolkovitch. 

. R.Ae.S.: Mair Lecture: “Aeronautical Research in Holland,” 
by Prof. Dr. ir. H. J. van der Maas. 

. — Section Lecture: “Design for Production,”’ by E. D. 

een 


Feb. 2. British .\- ~~ Society: ““Accelerations in Flight,”’ 
by W/C. F. Latham. 

Feb. 7. R.Ae.S.: rine Lecture, at Halton: “Synthetic Training 
Methods in Aviation,” by W. Makinson. 


R.AeS. Branch Fixtures (to Jan. 17):— 

Jan. 8, Boscombe Down, “Defence Policy, ” by Marshal of the Reval 
Air Force Sir John C. Slessor. Belfast, ‘Aircraft Inspection,” b 
Smith. | Jan. 9, Luton, Debate; Weybridge, Brains Trust; ) AN, 

Satellites and Travel,” by C. A. Cross; 

. “Design of the $.K.1 _ ~* "aircrott, - bY H. Ken- 

. . 10, Bristol, “Design of Wind 
Tunnels’ i of Wight, “Two Thousand Years of Aerod 





by Prof. G. A. Whitfield; —= on, A.G.M. and Film Show. Jan. 16, 
Christchurch, "Problems Prospects in Civil Air 1 E Harper 3 by 
P. id; Leicester a Agpleaiterel —-, * he 

Jan. ‘V7, Bristol, “Wind Tunnel instrumentation,” 




















accompaniment of sharp Parliamentary bickering, it was 

the first time that the British overseas flag-carrier had nw 
business direct with Douglas. The subsequent association 
to be a highly satisfactory one. The Corporation has been delighted 
and refreshed by the smooth completion of the Seven fone con- 
tract, which reaches revenue-carning fulfilment next Sunday, 
January 6, with the opening of passenger services between London 
and New York. It has gone on record that the first aircraft, 
G-AOIA, was handed over by Douglas two days ahead of the date 
fixed two years before—and that seven aircraft were delivered by 
the turn of 1956 instead of the five originally promised. 

The B.O.A.C. Seven Seas Fleet was formed in une 1955, with 
Captain M. J. R. Alderson, formerly Comet Fleet manager, in 
charge. (He has recently been promoted to be B.O.A.C.’s technical 
manager, flight operations, but will continue for the present as 
Seven Seas manager.) For the first time the B.O.A.C. crest was 
nailed up outside an office in the famous Douglas Ainlines building 
at Santa Monica, and the Corporation’s representatives, under Mr. 
Ivor Lusty, moved in to supervise spares provisioning and the 
usual contractual affairs. Modifications and special equipment 
were kept to a minimum, and the B.O.A.C. DC-7C is virtually 
identical to the PanAm aircraft (fully described in Flight of July 6, 
1956) except for cabin furnishings. 

Last summer a team of B.O.A.C. engineers, under Sen. Eng/ Off. 
W. L. Bennett, undertook the appropriate courses at the Douglas 
and Wright schools. At the same time the Fleet’s three senior 
pilots pts. Gordon Store (flight superintendent), E. E. Rodley 
flight captain), and Bernard Frost nag lr tain)—got in some 
useful preliminary hours at New York La Guardia on PanAm 
aeroplanes, after a spell on the PanAm simulator at Curtiss-Wright. 
The main flying training programme, in the course of which six 
B.O.A.C. instructor pilots were checked out, took nor at Palm 
Springs. This is a quiet airfield about 80 miles from ta Monica, 
well clear of the Los eles traffic and smog, and an environment 
as pleasant—operati y and geographically—as the B.O.A.C. 
crews could have wished for. Douglas provided two test pilots 
and the necessary ground equipment, and the crews did their 
circuits and bumps unhampered even by a control tower. Sub- 
sequent routine training of the line captains and crews was carried 
“5 at Shannon. 

The Corporation’s Seven Seas will, initially, share with the 
Stratocruiser Fleet the daily first-class “Monarch” services be- 
tween London and New York. But in April the Seven Seas will be 
transferred exclusively to all-tourist and mixed-class work*—in- 
cluding the long awaited service to San Francisco via New York. 


Wie: B.O.A.C. ordered ten DC-7Cs in March 1955, to the 





*For first-class services 42 “Slumberette” seats are fitted at the 
luxurious pitch of S4in. A typical mixed layout seats 16 first-class 
passengers and 33 tourists; the all-tourist version accommodates 77. 
Colour scheme is to the standard B.O.A.C. pattern—blue chairs and 
carpets, light grey walls and ceiling, pink candy-striped curtains. 


ane gear 
being extended 
as a speed-brake. 


FLIGHT 


SEVEN SEAS 
OVERTURE 


B.O.A.C. Inaugurate Transatlantic DC-7C 


Services: Impressions of a Training Flight 


Iustrated with “FLIGHT” photographs 





Ready for departure from Dorval Montreal, with the inevitable 


Airport, 
Rolls-Royce-powered 1.C.A. North Stor in the bockground. 


It might appear curious that B.O.A.C. are not intending to put 
their newest equipment exclusively on to first-class work; but there 
is no disputing the fact that the Corporation, because of its serious 
lack of capacity, has been unable to take advantage of expanding 
transatlantic tourist traffic, which last year was about 70 per cent 
of the total. Until now the 26-strong Stratocruiser Fleet alone has 
been valiantly striving to maintain B.O.A.C.’s share of both first- 
class and tourist revenue. Because of the old Boeing's great appeal, 
and the fame of “Monarch” service, B.O.A.C. have held their own 
in the first-class market—but at the ¢ of the fast ae 
tourist traffic. (B.O.A.C.’s share of U.K./N. American traffic 
through shortage of equipment, has declined steadily over the past 
three years from 40 per cent to its present 25 per cent.) 

The pattern for the future therefore appears to make sound 
sense: Stratocruisers will be concentrated on the luxury first-class 
“Monarch” flights between London and New York, and Seven 
Seas—after an initial period of “Monarch” services—will handle 
the “round-the-houses” tourist and mixed-class schedules linking 
London, Manchester and Prestwick with Montreal, Chicago, 
Detroit, Boston and New York. Some Stratocruisers also will be 
available to operate mixed-class flights to Montreal: When the 
Britannia 312 begins to take over B.O.A.C.’s first-class transatlantic 
services, the Stratocruisers may be progressively transferred from 
“Monarch” to tourist-class work, or put on duties elsewhere on 
B.O.A.C.’s network. 

It seems that the introduction of DC-7Cs in two da s’ time may 
well mark a cheering change for the better in B.O.A.C.’s fortunes. 
These aircraft will offer really competitive standards of trans- 
atlantic travel, and will give B.O.A.C. the extra capacity they need 
to recover their due share of the traffic. The Britannia 312 will, 
after its introduction, perhaps towards the end of the year, give 
the Corporation an envied lead until the big jets appear in 1959-— 
by which date the Seven Seas should, according to the British 
Government’s conditions of purchase, all be sold. But our guess 
is that they will continue in full employment, at least until 
B.O.A.C.’s 707 fleet is at full strength and, so inexorable is the 
rising demand for seats, probably for long afterwards. B.O.A.C 
can, it seems, look forward to ten or more years of trading across 
the Atlantic with the best available equipment in the ooh. 

As we discovered when we joined a recent B.O.A.C. proving 
flight to New York, the comfort of the Seven Seas—the subject 
of much publicity by its makers and operators—has not been 
over-sold. Because there tend to be as many opinions as there are 
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passengers about cabin noise level and vibration, it is impossible 
to pass un judgement on most airliners. But we venture 
to say of the DC-7C that it is probably the quietest and smoothest 
piston-engined airliner flying—with the Stratocruiser lying a close 
second. There seems no doubt that much of the improvement 
over the DC-6 and DC-7 is owed to the fact that the DC-7C’s 
Wright Turbo-Compounds are spaced 5ft further away from the 
cabin—the result of the extra wing section added to house more 
fuel and to increase span. 

Our Seven Seas, G-AOID, left London for New York via 
Montreal on Saturday, December 15, on the fifth and last waate 
flight before the inaugural service on January 6. In command 
the trainee and supervisory crew of eleven was Captain Bernard 
Frost, one of the old school of B.O.A.C. skippers, whose trans- 
atlantic experience dates back to the pre-war flying-boat era of 
Imperial Airways. Like many another former flying-boat captain, 
he gauges the surface wind by the run of the sea, checking the 
trend of hourly-changing upper-air met. charts by reference to 
the shapes of clouds. And, as was to be proved on our flight, he is 
an expert in the art of riding jet streams. 

On the day of our flight there was a depression just south of the 
tip of Greenland, and, by turning round it to the north—even 
though it meant going 350 miles off our track to Gander—we 
avoided the teeth of a, 100 m.p.h. headwind, and cut our flight 
time by no less than two hours. At one point we were surprised to 
discover—from the direction of ice-floe wakes 20,000ft below in the 
freezing Arctic sea—that we actually had a tailwind. The round- 
about 2,725-mile journey was completed in 8 hr 40 min at an 
average speed of 314 m.p.h.—a remarkable performance for a 
westbound Atlantic crossing in the blustering month of December. 

Jet streams are not, it appeared, mysterious inhabitants of the 
upper air whose assistance or resistance are matters of good or bad 
fortune: an experienced skipper who knows how to use them can, 
by zig-zagging perhaps hundreds of miles off course, give his 
passengers a faster and (by avoiding discomforting fronts) a 
smoother ride. One can imagine the speedy crossings that will be 
made by DC-8s and 707s: four-hour eastbound flight times 
between New York and London are not at all beyond the bounds 
of possibility. 

nditions for the Montreal to New York sector were ideal for 


As practised by B.0.A.C., first-class cabin service is a fine art. Here is 
one of the now-famous stewards’ serving trolleys in action over the 
Atlantic being used to dispense a five-course luncheon. 


familiarizing the crews with the local airports: visibility was 
verfect for practice approaches at Stephenville, Boston, Newark, 
Philadelphia, and Baltimore. Only Washington, which reported 
og, declined permission for us to join the usual heavy traffic there. 

On this section of the flight we experienced the transformation 
f the Seven Seas from the decorous, autopiloted transport that 
he airline passengers will know into the alert and lively flying 
machine it is at heart. We were now a hand-fiown along the 
1irways from one airport to another, the flight deck packed with 
rew-members making the most of the excellent conditions to 
bserve the terrain and A.T.C. procedures at each airport. Every 
10ving part of the aeroplane, it seemed, was being exercised in 
he course of long, low approaches, roaring climb-aways the 
noment before touch-down, and steep climbing turns back into the 
-ircuit before lining up for another go. The voices of the Turbo- 
‘ompounds varied directly with the intensity of their charac- 
eristic pale-lilac exhausts, momentarily faltering when—inboards 
first and then outers—revs were reduced for high blowers to be cut 
n en route for the next ai . The landing gear thudded up and 
iown, being used plentifully in its réle of speed brake (see photo- 


Climbing away from Philadelphia after two practice approaches had 
been made there for the benefit of the trainee crews on board. 


graph), and the flaps moved constantly back and forth to the 
typicait DC-7 accompaniment of hydraulic chuffing noises. By now 
our titanium engine cowlings, clean and pristine on leaving Lon- 
don, had a well used, workmanlike look about them. 

Up front the engineer’s hands were (his own words afterwards) 
“moving like bees-wings,” while Capt. Frost supervised operations 
in the crowded cockpit, making sure that everyone saw everything 
he should—for example, the new Strobeacon approach lighting at 
Newark, with its ingenious “come-hither” beckoning effect. The 
finale, before landing at Idlewild, was a relaxed circuit of Man- 
hattan Island, an exhilarating experience of the kind which is rare 
in these days of hustle and congestion in the air. 

The Seven Seas is liked by the B.O.A.C. crews—even by those 
who look back affectionately on years of Stratocruiser flying (one 
of whom during our flight summed up his opinion of the new 
aircraft with the old aphorism: “I'll fly anything so long as it’s 
Douglas”). One hesitates to venture into the “cockpit of politics,” 
as modern airliner flight-decks have come to be termed, but 
nonetheless we shall submit that the crew layout of the Seven 
Seas seems happily to reconcile the opposing views of (1) the 
operators, who want the minimum number of crew members 
commensurate with safety and efficiency; (2) the crews’ unions, 
who view with concern the growing tendency to oust engineers 
and radio operators, despite increasing operational complexity, 
and who have the loudest voice in the matter of flight-time 
limitations; and (3) the crews themselves—who just want a 
pleasant, well ordered place in which to work. 

The Seven Seas cockpit was not consciously designed to recon- 
cile these views: like Topsy, it simply growed—out of U.S. 
domestic experience. The layout is such that almost every essential 
item is visible and accessible—without contortions—to any one 
of three crew-members: captain, co-pilot and, between them in the 
jump-seat, the engineer. This is a compact and self-sufficient 
layout, which might be said to please most people most of the 
time. But in addition there are, on the rear flight deck, compre- 
hensively equipped stations for both navigator and radio operator, 
and—essential on long Atlantic flights—two bunks. A general 
observation of the DC-7C cockpit: like those of most American 
transports, its instrument panels are an attractive pale blue-grey, 
contrasting pleasantly with the black crackle-finish sombreness of 
other transports. 

The DC-7C is the ultimate exploitation of the long-range piston- 
engined airliner. As fast as a 1939-45 fighter (cruising speed at 
50 per cent power, 20,000ft, is 355 m.p.h.), it has been acclaimed 
as the first transport to possess regular, non-stop, transatlantic 
capability—air transport’s accolade. It will provide B.O.A.C. 
with an efficient and long-lasting tool with which to prise an 
increased share of revenue out of the world’s most lucrative 
long-haul route. J.M.R. 


Capt. Bernard Frost, 
one of B.O.AC.'s 
most experienced At- 
lantic skippers, looks 
out across Manhattan 
Island at the end of 
the Seven Seas’ train- 
ing flight described 
in the text. 
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Three French eouty $-55's, flying in for- 
mation over the mountainous country of 
Algeria, carrying troops and supplies on 
anti-rebel operations. 


This contribution, from a French 
correspondent, forms an instructive 
examination of the helicopter’s tactical 
value in a particular class of military 
operation, as represented by the 
French Army’s engagements with the 
rebel forces im North Africa. It 
is based on official reports and data. 


HELICOPTERS IN NORTH 


N order to give its forces a means of speeding up anti-terrorist 
operations in North Africa, the French Government 
at the end of 1955 to place large orders for helicopters of all 
sizes, as had been recommended by the High Command following 
experience of a year of fighting in Algeria. 

Che engagements of 1954-55 had proved to the Army Command 
that only helicopters could regain for the French troops, encum- 
bered by their heavy equipment and rigid organization, a degree 
of mobility sufficient to give them equality with the highly mobile 
and well-concealed enemy forces. 

These fellaghas, as the rebels are called, are essentially mobile 
troops, their favourite tactics being the avoidance of direct combat. 
Through their knowledge of the terrain, and because of the 
terror in which they hold the populations among which they move, 
it is easy for them to direct their attacks against any convenient 
objectives which are either lightly defended or not defended at all. 
In other words, they take the operational initiative only when, at 
the moment of attack, they are sure of their numerical and tactical 
superiority. 

On the other hand, if they chance to meet ground forces of 
superior strength, they do not open fire; at the most, they maintain 
contact for just long enough to allow their main body to get clear 
and disperse rapidly over the coun 

The rebels are also specially favoured by the Algerian topo- 
graphy, which is ideal for guerilla operations. The relative paucity 








AFRICA 


of roads and tracks hinders the French forces’ transport system, 
though its vehicles may appear excellent to the uninitiated 
observer. 

In such circumstances it is not difficult to define the methods 
which must be used to regain the initiative. Above all, any new 
air equipment must be of a kind which would permit the French 
to seek the rebels Mang ne and systematically, continually and 
everywhere and, after them, not to lose contact. The 
greatest effect would be ach: by being able to attack straight 
away and to launch a pursuit poh es From this it is a small 
step to visualize a permanent watch kept by yaa 
detachments of troops. It would indeed be the ideal, h 
costly, solution. 

A continual search over such extensive territory for an enemy 
who more often than not cannot be identified by anything such 
as a uniform would require the setting up of an intelli net 
with a very fine mesh. It would itself be the more effective as 
contacts between the security forces and the population become 
more numerous. But in the case of the erian rebels every 
piece of information, however definite, has only a transient value, 
since the band of men it concerns is so mobile. 

If one takes into account the delay in transmission, the infor- 
mation allows the enemy’s position to be calculated only to the 
nearest 10 or 20 km; and in order to exploit such an indication 
with reasonable chances of success, a sweeping search operation 
to cover at least 300 sq km would have to be organized in a matter 
of hours; and this .is an optimistic estimate of the area which 
— in po eaten peenaaite 

perience during the year of fighting in Algeria has shown 
the difficulties of this wat ym of operation, because the movement of 
ground forces required for the sweep is more often than not slow 
and only too obvious to the enemy, giving him an excellent chance 
to get away, if not by day, then at least at night. Enveloping 
movements, to have the maximum hope of success, must bring 
about complete encirclement a matter of hours after ‘oe rebel 
band has been discovered by aerial reconnaissance or by direct 
contact. 

The helicopter can achieve such an encirclement by the pre- 
cision, the stealth and above all the speed with which it can be 
brought into action. oe 
Government’s orders—orders which, in little over a 
have raised the total of helicopters used by French forces in 
Africa from 30 to about 100, half of them operated by the Air 


956, the mixed helicopter unit Groupe Mixte 
Hélicoptéres 57 of the French Air Force counted as its total 
Re ee ee aoe ee By the 

Se eS nee eameiane a Bell 47s, 14 S-35s and 
18 S-58s, ag A 3 soldiers cach. And, in the month of 
September alone, 4 Bells flew 482 hours; 14 S-55s, 704 hours; 


Soldiers and helicopter crews pouse after setting down on a flowery 
meadow in a mountain valley. 














In a cloud of dust (above) kicked up by rotor downwash, troops run to 
take up positions after landing. At right, four Arab prisoners under 
guard wait to board an S-55 which will take them from this hill-top 
landing site to an interrogation centre. 








and 13 S-58s, 534 hours. When the complications of operating 
such machines are considered it cannot be doubted that this is 
a magnificent result. 

Truth to tell, the work of the helicopters in Algeria is not 
entirely offensive. Moreover, the light two/three-seat Bell 47s 
carry too small a useful load to be used for more than transport of 
passengers and light freight. They specialize in casualty evacua- 
tion and have already saved several hundred lives. It is to the 
Sikorsky S-55s and S-58s, and also to the Vertol H-21s of the 
ground forces that the offensive—and also the freight transport— 
work falls. In a few months’ time, these foreign-built machines 
will be joined in the front line by Ouest Djinn and Sud-Ouest 
Alouette turbine-driven, all-French helicopters, the first examples 
of which are even now coming off the production line. 

By virtue of this ever-increasing helicopter activity, the effec- 
tiveness and striking capability of the security forces has con- 
tinually increased. There can be no doubt that the use of helicopters 
is hastening the conclusion of hostilities whose military result can 
only be favourable to the French forces. 

Public security operations in North Africa were faced at the 
outset with the problem that the enemy always disappeared as soon 
as the security forces were in a position to bring superior fire- 
power to bear. 

Because communications were insufficient and insecure and did 
not allow rapid deployment of ground units over the country, the 
commanders had to effect, on the one hand, a considerable decen- 
tralization of the executive arm and, on the other hand, they had 
to make use of air transport. Both these expedicnts provided the 
indispensable factor of speed required to beat the enemy on his 
own ground. 

Air transport offered the following facilities: airborne opera- 
tions allowing the transfer of troops by aircraft and gliders from 
One point to another; air-support operations allowing troop air- 
lifts followed by parachute supply-drops; and helicopter opera- 
tions providing troop- and supply-transport. Of these different 
types of support, which may be prolonged, that using helicopters 
is the simplest and can be controlled visually from the ground or 
from the air by the battalion or regimental commander. 

Three main types of mission are carried out by the troops— 
anti-guerilla missions; protection of vulnerable keypoints; and 
operations by special units held in reserve to support anti-guerilla 
and protection forces, to counter a direct attack by the enemy or 
to provide rapid retaliation. Anti-guerilla missions are intended 
to combat the rebels by using their own tactics on their own 
ground with the object of eliminating them by ambush and by 
coup de main raids by day and night; by sorties designed to drive 
them back into their fortified bases; by attacking those bases and 
stores of food, arms and ammunition; and by pacifying operations 
amongst the ‘people, designed to cut off rebel communications 
and sources of supplies. For these missions helicopters are used to 
surprise the enemy when he operates on his own territory (with the 
voluntary or involuntary support of the population), or to main- 
tain contact with an identified band and then to bring it to combat 
and to destroy it by using the factor of speed and superior force. 

Protection of vulnerable key-points is afforded by means of 
garrisons in Algerian economic, military and administrative 
centres. There are many of these key-points, including centres 
of civil and military administration; harbour, railway, road, radio 
and telephone installations; depéts for food, fuel and ammunition; 
industrial, mining and rural centres; and dams. It is only — 
to provide these points with garrisons sufficiently large to beat off 
a carefully prepared rebel attack in places within the 
of large centres of population. The helicopter allows the rein- 
forcement or replacement of small garrisons because it overcomes 
the difficulties of bad roads and danger of ambushes. 

Operations by special reserve units, each of a size commensurate 
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with its parent échelon, are designed to reinforce the garrisons 
or security forces by countering immediately every attack or threat 
of attack, and by bringing the enemy to combat in order to prevent 
him slipping away. In this case again the helicopter offers the 
speed which is the primary requirement of all such operations. 

Rotating-wing aircraft, in addition to flying assault missions, 
are used for casualty evacuation, command liaison, reconnais- 
sance, supply-carrying and for transporting prisoners and suspects 
to interrogation centres. 

In the Army, helicopter formations are organized in groups 
(Groupes) divided into squadrons (escadrilles) of helicopters of 
the same (light or medium) type. In the Air Force, the machines 
are placed at the disposal, for operational purposes, of the ground 
commander, through the intermediary of the tactical flying organ- 
izations (G.A.T.A.C.). During the operations the helicopter 
detachment commander is under the orders of the operational 
ground commander, to whom he is attached as assistant and 
tactical adviser. 

It is the rule that helicopters are used as far as possible in opera- 
tions which will bring troops into direct contact with the rebeis, 
either on their flank or in their rear, in order to destroy them 
before they have had time to disperse. The use of helicopters for 
transporting troops and stores from one point to another without 
the prospect of immediate combat is strictly limited to urgent cases. 


CPERATIONAL STATISTICS 














Army heli: in Algeria only during the six months from May 1! 
to November 1, 1956:— 
(1) Missions flown specially for operational and reg ic ders :— 
Light Medium Heavy 
Type of Mission 
Sorties| Hr | Sorties| Hr | Sorties| Hr 
Reconnaissance , : 184 115 1 0 0 
Casualty Evacuation ... 1,026 | 1,006 231 221 29 16 
Operational Liaison ... 2,754 | 1,352 436 283 54 31 
Operational Troop Movement 768 588; 1,248 | 1,023 $10 | 407 
Operations 1,239 638 | 2,629 780} 1,358 | 457 
Operational Supply Missions 59 23 640 279 90 45 





























(2) Casualty evacuations: during the above period 2,309 wounded were evacuated 





























by helicopter. 

(3) Percentage of b 1956. (N.B.—The balance is 

rapidly changing as = \+— H-21s we progressively introduced into service) :— 

Missi Light Medium Heavy 
Type of (per cent) | (per cent) | (per cent) 

Reconnaissance ne - on 7 0 0 
Casualty Evacuation om oe 20 4 1 
Operational Liaison ... as 2 9 2 
Operational Troop Movement on 12 24 26 
Operations on 18 55 68 
Operational Supply Missions | a 1 ~ 3 

Air Force helicopters, in 1a alone :— 

peep ed ey sorties 23,400 


transport 
men and 63.1 tonnes of supplies were carried: for example, at the beginning of 
September, four S-58s transported 710 dé 


hours. 
(2) Example of one week's work.—in 11 operations, 2,469 men and 5.8 tonnes of 
supplies carried. In five operations, 1,669 men, 5.2 tonnes of supplies carried 


into p in under three 





and 18 casualties evacuated. 

(3) Equipment losses during a recent four-month period: one S-55 crashed; two 
S-55s destroyed in mid-air collision; eight helicopters hit by enemy fire but returned 
safely to base. 
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First Official Photographs of a 


Convair’s Supersonic Bomber 
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"THESE photographs, just received from Convair’s Fort 
Worth factory, are the first to do justice to the B-58 
Hustler, one of the most remarkable aeroplanes yet to 
have taken the air. The world’s first supersonic bomber 
(subject of an extensive article’in our issue of Septem- 
ber 21), it has been built for the U.S. Air Force; and it 
flew for the first time on November 11 last. 

The B-58 has a geometry essentially similar to that of 
the F-102 intercepter. The scale factor was about ¥ 2, 
so that areas are doubled; the B-58 wing, for example, 
packs some 1,430 sq ft into its 55ft span. The air-to-air 
picture (above, left) shows the conical camber of the lead- 
ing edge, a principle which appreciably reduces subsonic 
induced drag without incurring a supersonic penalty. 
Roll and pitch control is effected by powered elevons, 
inboard of which are minute trimming surfaces. Most of 
the underside of the wing, and certain other areas, is 
skinned with metal-bonded stainless-steel sandwich. 
Though on most missions the cruise will be subsonic, 


special cooling systems are provided for the crew (number- 


ing three), avionics and wheel bays. All air is taken in 
through the double-shock, variable-geometry intakes to 
the four General Electric J79 turbojets; a diagram of a 
complete nacelle was published in Flight on Septem- 
ber 21. At altitude, afterburning thrust at maximum for 
ward speed is about 18,000 Ib per engine. 


In our earlier analysis we emphasized that the Hustler 
is the first aeroplane built from the outset as a weapon 
system. The aircraft as depicted here is only part of the 
system; it is, in fact, the transport vehicle. All the “opera- 
tional” equipment is housed in a streamlined container 
under the uselage. There are to be several -of these 

“mission pods,” varying in size and character according 
to their purpose. Some will carry free-falling bombs or 
air-to-surface missiles; others will contain television, 
photographic or countermeasures equipment, and yet 
others will house air-to-air weapons for either offensive or 
defensive purposes. Pods which do not have to be carried 
on the return journey can violate the area rule and may 
be as much as 50ft long and 8ft wide. The size of the 
pod is partly responsible for the height of the under- 
carriage; all three legs break at knee-joints and the main 
units each have eight high-pressure, flat-tread 22in. tyres. 

Many of the systems, such as the Bendix-Eclipse tran- 
sistorized autopilot, the Sperry bombing/navigation 
system and the Hamilton Standard air-conditioning, were 
proved on ground rigs and on other aircraft. Flight test- 
ing has been remarkably trouble-free and very encourag- 
ing. The prototype has been flown in close formation with 
F-102s, has exceeded Mach 1 without using afterburners, 
and has outrun an F-100 (capable of Mach 1.4) at partial 
power. A pre-production batch of 12 is in hand. 
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New Russian 
Rotorcraft 


HERE is no doubt whatever that the Soviet Union has 
achieved remarkable success in the evolution of helicopters 
—a t of flying machine which poses considerable 
demands which often fails to reach a satisfactory state of 
development without becoming virtually obsolete in the ‘ 
Russian helicopters, although to some extent based upon Western 
designs, have now captured a high proportion of the available 
categories of international records for speed or altitude with load. 
One of the pioneer Soviet rotorcraft, and the first to go into 
wide service, was the Mi-l, designed by Mikhail Milla and 
exclusively described by us on April 20, 1956. A three-view 
drawing on this page depicts the new Mi-3, which is a progressive 
development of the Mi-1. The principal aim of the new design 
was an all-round improvement of ormance, which was limited 
in the Mi-l by rotor-blade stalli and excessive oscillation 
encountered in certain flying conditions. It is claimed that the 
new helicopter has met all expectations and successfully com- 
pleted all its tests. There are no limits imposed on it, and speeds 
and altitudes will only be restricted by the power available. 


THREE RUSSIAN HELICOPTERS 

















Type Mi-3 Ko-10 Ko-15 
Powerplant Asz-21, 740 h.p. Al-4G, 55 h.p Al-14R, 260 h.p. 
Main rotor diam. (ft) 46.71 20.07 — 
Length, less rotor (ft) 39.73 12.79 — 
Empty weight (ib) 3,968 — — 

Gross weight (ib) 5.180 827 _— 
Max speed (m.p.h.) 124.2 n2 _ 
Cruising speed (m.p.h.) 93.2 — 74.5 
Hovering ceiling (ft) 6,561 985 2,230 
Max. ceiling (ft) #763 8,200 9,840 











The main rotor has been redesigned and now has four, instead 
of three, blades. ‘The articulated blades are connected through 
hinges in the same way as those of the earlier Mi-1, and are of 
similar construction, having a si metal tube spar, wooden ribs 
and plywood/fabric covering. e¢ nose of the Mi-3 has been 
slightly revised and the cabin widened. There are now blisters 
on each side of the fuselage, giving further improved visibility 
from the bench-type seat (for three passengers) located behind 
the pilot. The Mi-3 instrument panel is more compact and 
includes a compass, which in the original machine was fitted in the 
fairing at the base of the windscreen; there is also a new radio- 
compass. The flying controls are almost unchanged. 

From the constructional point of view the fuselage and the tail 


Not previously illustrated in a Western journal, the Mi-4P is a refined 
passenger transport. It is referred to in the text (right). 





Smaller than it looks in this view, the Kamov Ka-15 is in production 
for the Soviet Air Force as a general-purpose machine. 























This three-view drawing depicts the Milla Mi-3, with four-blade 
rotor and several important refinements. 


boom differ little from those of the Mi-1. However, the stressed 
metal skin of the fuselage has been considerably stiffened and 
now forms a semi-monocoque structure. Three attachments at 
each side of the fuselage permit the fitting of a variety of external 
panniers for different duties. In the nce version, they can 
carry a stretcher case which, after removal of the fuselage panels 
containing the blisters, is accessible during flight from the cabin 
through a short tunnel. In the agricul version fertiliser con- 
tainers can be carried, or, alternatively, a spraying manifold with 
nozzles can be fitted. For extra long range, two external fuel 
tanks, each of 32.9 Imp. gal capacity, can be fitted. The sheet- 
metal panels covering the ine bay have been redesigned, and 
the exhaust pipe has been ified to prevent fumes from entering 
the iers. L space is now provided at the rear of the 
fuselage. |] mpro i uipment is fitted and new aerials are 
attached to the tail boom. anti-icing, de-icing fluid is spread 
continuousiy over the main and tail rotor blades and the wind- 
screen. Asymmetric load tests, with a pannier attached only on one 
side of the fuselage, gave satisfactory results 

Now very widely used t the Soviet Union, the Mi-4 
appears to owe something to the S-55, but is appreciably larger 
and, in fact, almost corresponds with the S-58. All available 
information indicates that the Mi-4 is a very fine helicopter, with 
plenty of power (the engine is an M.62IR rated at 1,000 h.p.) and 
with a particularly good four-blade rotor. Compared with the 
Mi-1, the stick forces are reduced and manoeuvrability and 
stability at low forward speeds are improved. It is claimed to be 
very easy to fly, even pilots with little rotary-wing experience. 

One of the specially developed passenger versions is the Mi-4P. 
This differs from the standard utility variant in having no ventral 
“bath” container and in special refinements including rectangular 
cabin windows and spats on the four wheels. Most Mi-4Ps have 
a comfortably furnished cabin seating ten passengers, with very 
effective heating and sound-prcofing. 

Externally identical with the Mi-4P is a special record-breaking 
version which, in April 1956, established three international 
records: an altitude of 19,920ft with 4,410 Ib useful load; an 
altitude of 20,022ft with 2,205 Ib useful load; and an average 
speed of 116 m.p.h. on a 500-km (311-mile) closed circuit. The 
record-breaking machine was virtually stripped of all removable 
non-essential equipment, and even the metal skinning of the rear 
part of the f (not the tail boom) was replaced by fabric. 

Yet another variant is a special fire-fighting version. The 
entire cabin in this machine is occupied by a large tank of 
extinguishing fluid. In the ventral bath-tub container a monitor- 
type spray nozzle is mounted on hinges for directing the jet at 
various parts of a fire. 

N. I. Kamov has been designing helicopters for almost 30 
years, and has a predeliction for the co-axi tion. His 
first design, completed in 1928 with the assistance of N. K. 
Skrzynski, was named Vyertolet, a word now regarded as being 

(Continued on page 22) 


The latest version of the little Kamov Ka-10 has a single fin and 
rudder, in place of the paired surfaces originally used. 
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Research, Development and Technical Issues 
| The 1956 Wright Brothers Lecture by Sir Arnold Hall—Part 2 


LAST week we published the first of the W: Brothers Lecture 
i i RS MA. F ae. Sates Ge 


i a> 
full, we continue this notable paper; a third instalment will follow. e 


e 
: 
2 
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affect the development aviation for civil are 

discussed, and serve to some extent to illustrate points made 
in the previous part. a discussion of ad military 
\ircraft might be thought to provide better illustration, the opera- 
ional efficiency of such machines depends on factors which cannot 
»e discussed in an open lecture. I-will therefore say little on the 
uture possibilities of such types, but where digression from the 
—— is reasonable, the discussion is not confined to passenger 
machines. 

Three technical matters from the many that affect civil aviation 
ure of particular influence: the direct operating economy attain- 
able; the integrity and useful life of the structure; and its noise 
nuisance. All three are inter-related, and all three place limits on 
what it is wise to attempt. The discussion is centred particularly 
on these three issues, but again without resisting digression. 

The Range Equation. In Fig. 6 is plotted the relationshi 
between weight, speed, engine performance, and range for ee t 
which spend a large part of their flight cruising in the stratosphere 
at constant lift/drag ratio. (This data derives from the energy 
equation; the connection is outlined in A ix I*.) The range 
needed (R), the s proposed (V), and the specific fuel con- 


sumption (c) fix on the left-hand plot. This value is then 


related to the line marked with the lift/drag ratio expected; hori- 
zontal transfer to the right-hand plot then produces the relationship 
between the weight at the start of cruise (Wo), the basic weight 
(We), and the weight of the payload together with the items 
essential to its carriage (Wc). (The basic weiglit W8 is the sum 
of the weight of the structure, the powerplant and the systems; 
see Appendix I for details of this item and of Wc). — : 

The male Gases of chs Gye of preueueen b he mally 
varying slope of the curves on right. This slope is an indica- 
tion of the sensitivity of the design; where it is high, the aircraft 
is “easy” to achieve, since failure to produce the lift/drag ratio or 
the basic weight hoped for has relatively mild results on the pay- 
load. Where the slope is low the design is very sensitive to small 
changes in the aerodynamic or weight positions, and the aeroplane 
is di t in the sense that the consequences of relatively small 
technical] failures are great. - The regions of “easy,” “possible” and 
“hard” pes are indicated on the plot; they are not, of course, 
hard and fast divisions. 

The economics of the aeroplane can be derived roughly from 
the weight ratios emerging from Fig. 6; an approximate equation 
for this relationship is mentioned in Appendix I. As the aero- 
plane enters the “difficult” category, so its economics move 
adversely, since the fractional payload is becoming small. The 
next sections contain a discussion of values to be expected for the 
parameters on the range equation which govern the position of 
the aeroplane on the plot of Fig. 6, and therefore control the 
economics it can offer. 

Trends in Parameters. Lift/drag ratio: At subsonic Mach 
numbers approaching 0.85 a lift/drag ratio of up to about 16 is 


~ *To appear with our third instalment.—Ed. 
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achievable with conventional arrangements; thereafter there is 
a rapid fall with increasing Mach number, until in the “medium- 
supersonic” regime (Mach number 1.5-3), a ratio of 5.5 to 6 
appears likely for a variety of practicable aeroplane configurations. 
This is illustrated in Fig. 7. Ri er subsonic values than 16 are, 
of course, obtainable with special arrangements, but this figure is 
typical of good practice in conventional civil aircraft.) 
Anticipating for the moment the discussion on trends in specific 
fuel consumption, a typical consumption figure for jet engines at 
high subsonic Mach number is about 1:0 and at Mach number 2.5 
is likely to be about 1.5. Using these figures for L/D and c, 
points for a high-subsonic aircraft of 5,000 miles range, and a 
Mach number 2.5 aircraft of 3,500 miles range -are shown on 
Fig. 6. If, as is reasonable to assume, a basic weight of 45 per cent 
or better is achieved, both aircraft are at about the same position 
in the “not-too-difficult” class. The possibilities of medium-range 
operation at medium-supersonic speeds is clear. Unless, however, 
a substantial improvement can be made in the lift/drag ratio, or 
in the specific fuel consumption, very long ranges at medium- 
supersonic speeds will not be easily achieved using present-type 
chemical fuels; if the 3,500 miles cruise on which the supersonic 
point is based is changed to 5,000 miles for direct comparison 
with the subsonic point, it is evident that a design emerges which 
has a very low payload percentage and which is extremely sensitive 
to small changes in L/D and basic weight ratio. The situation 
would revert to the ease of the 3,500-mile range case if L/D were 


‘ to rise to about 8.5 or if the specific consumption were to drop to 


0.9—the latter very improbable without departure from present- 
type chemical fuels. (In considering these range figures with civil 
applications in mind, it should be remembered that a still-air 
range exceeding the stage length by about 60 per cent is needed to 
provide for weather and safety allowances.) . 

The drop in lift/drag ratio in the supersonic regime is due to 
the onset of wave-drag. I would like to make a brief review of 
the advances made in recent times in controlling it. A few years 
ago wave-drag made its appearance at subsonic forward speeds, 
but considerable progress was made in delaying its onset by keep- 
ing the local effective flow over the lifting surfaces wholly sub- 
critical (below the speed of sound) by the use of sweep~back and 
thinness. When this is done supersonic flow patterns, with 
consequent wave-drag, arise at the junction between the wing and 
the fuselage and at the wing tips. Dr. Kuchemann at the Royal 
Aircraft Establishment pointed out several years ago that if the 
body is suitably “waisted” it can be arranged that, in transonic 
flight, the pressure field due to the combination of wing and body 
approximates to that of the wing alone at points remote from the 
body. A subsonic flow pattern is thus retained at the junction and 
the onset of wave-drag does not occur earlier there than on the 
main part of the wing. Whitcomb’s “transonic area rule,” which 
originated concurrently in U.S.A., was a more general form of 
the same principle; this can be stated as “a reasonably smooth 
aeroplane flying at near sonic speed has the same drag as a body 
of revolution with the same cross-sectional area in planes normal 
to the flight direction.” Linear supersonic aerodynamic theory 
was shown to be consistent with the transonic area rule as the 
Mach number approached unity, and this led to the investigation 
of whether linear theory could be used to develop an analogous rule 
applicable to wave-drag on supersonic aeroplanes. The “super- 
sonic area rule” emerged, expressing the drag in terms of the 
cross-sectional areas in planes tangential to the characteristic 
Mach cone; this area rule, when applied to general shapes, gives 


Fig. 6 (left). The range relation for cruise in the 
stratosphere: R, still-air range, no climb allowance 
(n.m.); C, s.f.c. (lb/hr/Ib); V, t.a.s. (kt); Wo; total 
weight at start of cruise (lb); Wc, fixed equipment; 
Ws, basic weight (structure, powerplant and systems). 


Fig. 7 (below). Typical varia- 
6} tion of lift/drag ratio with 
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only an approximation to the result provided by the correct linear 
theory. These ideas have led to attempts to design aircraft having 
a cross-sectional area at each section conforming to that of a body 
of revolution giving the minimum drag for a given thickness/ length 
ratio, such as the Sears-Haack body. 

This remains a potentially fruitful field of research directed to 
answering at least three questions: (1) Is further progress possible 
in getting the best compromise between the shapes which emerge 
for subsonic, transonic and supersonic speeds? (2) How far in 
terms of forward supersonic speed can the onset of serious wave- 
making drag be delayed, carrying on the process that has already 
made so big an impression on transonic drag? (3) Are there con- 
figurations which can show a reduction of drag at medium-super- 
sonic speeds, so increasing the lift/drag ratio to a value greater 
than the figure of roughly 6 which is now attainable? 

The first question is relevant to the performance of medium- 
supersonic long-range aircraft in the climb and “through the speed 
of sound” phases; in such aircraft the installed thrust, which 
balances total drag in the medium-supersonic regime, inevitably 
exceeds by little the drag in the transonic condition through which 
the aircraft must fly. 

The second question is “How far in speed can the onset of serious 
wave-making drag be postponed?” In the low-supersonic regime 
methods of - “area rule” type may have ————- to this end. 
The area rule approach does not specify the cross-sectional shape 
of the fuselage, but only the area, and it has been usual to waist 
the fuselage with circular cross-sections; the Kuchemann approach 
specifies an indentation in the plane of the wing. It would seem 
that an extension of both approaches would specify not only the 
area but the cross-sectional shape. Such a method has been 
suggested by Dr. W. F. Hilton in his paper to the Institute 
(Journal of the Institute of the Aeronautical Sciences, Vol. 22, 
No. 3). In his approach the streamlines are determined not only 
at the surface but in the whole flow-field surrounding the profile. 
Hilton claims that for wings with sub-critical flow the shape 
produced is substantially independent of design Mach number, 
and is thus effective at subsonic, transonic and supersonic speeds. 
This is an interesting field for research which may produce, in 
the low-supersonic regime, substantially better lift/drag ratios 
than are now current. 

The third question is “Can we do better than a lift/drag ratio 
of 6 in the medium-supersonic regime?” I think that this may 
prove to be quite difficult in practice but there are theoretical 
shapes which offer a, and these should be investigated 
vigorously because the reward for success is very high. I think 
it is likely that wing and body shapes which are successful in this 
way will not have good low-speed aerodynamic qualities, so that 
they may involve the use of special arrangements for take-off and 
landing. But my impression is that no easy way has yet emerged 
for obtaining medium-supersonic lift/drag ratios greatly exceed- 
ing 6, and the virtues of new shapes may be found more in their 
structure weight than in their aerodynamics. 

Summarizing this discussion on lift/drag ratio, I think it comes 
to this. In the medium-supersonic regime one can attain something 
approaching 6 with practical configurations, and this is enough 
to make medium-supersonic flight at ranges of 3,500-4,000 miles 


possible and attractive for some . We should look hard 
for higher L/D, but we will not it easy to obtain; if we find 
it, it may involve tions which require special provisions 


for landing and tak (this is not, of course, without its own 
advantages). New configurations that can be built at a low struc- 
ture weight are also of great interest, even if their lift/drag ratios 
are not high. In the low-supersonic regime we may well attain 
a lift/drag ratio substantially better than 6, and research of the 
“extensions to the area rule” type may prove to be fruitful. 
Specific Fuel Consumption. Fig. 8 contains a plot of the effi- 
ciency likely to be attained modern turbojet engines as a 
function of Mach number. e figure contains two envelope 
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jet engines and one for renal is 
by-pass ratio about 1.5; these curves display the efficiency likel 

to be reached by an engine speci 
at the Mach number concerned. The figure also 
showing roughly how the overall efficiency of a simple jet engine 
ned for operation at Mach number 2.5 is wen hed to change with 
Mach number, and how this overall a 

the two components, propulsive efficiency thermal efficiency. 

thermal that can be reached by jet 

engines at high forward speeds is notable and compares interest 

ingly with the figure of about 31 per cent attained by modern land 
The rise of efficiency with Mach number offsets to 
some extent the drop of lift /drag ratio in the supersonic regime, so 


that the movement of the factor (E) 


is substantially less adverse as the Mach number increases than 
the L/D figures alone might suggest. (In Fig. 9 this is plotted in 


curves, one for simple jet 





ifically designed for best “operation 
contains curves 


(©) in the range equation 


of gates of L/D and 
overall efficiency with 
Mach number, for con- 
ventional configurations. 
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the form (L/D) against M (7=overall efficiency). 
proportional to the range achieved for a given fuel 
e equation, Appendix I. It is this effect that 
t at medium-supersonic speeds reasonably possible. 
For supersonic flight the combination of airframe and turbojet 
powerplant is at its best at Mach numbers of 2.5 to 3, provided the 
problems of kinetic heating which will be encountered at these 
speeds do not cause an increase of the structure weight sufficient 
to reverse this favourable trend. 

It is interesting to compare the compression and expansion 
cycles for jet engines operating at subsonic and su 
such a comparison is shown in Fig. 10. (This 
logarithmically, so that the elements due, for example to intake 

to give the overall ratio.) The change 
between the two conditions is clear and accounts, of course, for 
the higher efficiencies achieved in the supersonic case. 

The simple jet engine is at an ideal state at Mach numbers near 

the sense that it is then making the best use of its materials, 
at least as we know them now. Propulsive and thermal efficiency 
inevitably intercoupled in the simple jet engine, since an increase 
in the temperature of the gas at the inlet to the the turbine, 
of ropa scene 







and compressor multi 
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efticiency as is illustrated in Fig. 11 for a lower Mach number. 
1 thermal 


(f this interaction between propulsive yep ae Me 
efficiency is to be avoided in the lower Mach number ranges, the 
intercoupling which is implicit in the simple jet engine must be 
broken in a way that permits greater independence of the pro- 
pu'sive efficiency from the thermal efficiency. This is done in the 
propeller-turbine engine, which therefore permits of much higher 
propulsive efficiencies in the lower subsonic regime than does the 
simple jet engine. The types of engine known as the by-pass and 
the ducted-fan also effect such a decoupling; the extent of the 
decoupling is greatest in the ducted-fan of high by-pass ratio. 
| doubt whether there are theoretical differences in performance 
be: ween simple jet engines and by-pass engines of low by-pass ratio 
that exceed the variations in either type likely to be found due to 
devree of excellence of design. There is, however, a substantial 
possibility that a ducted-fan working at a by-pass ratio of about 
1.5 would give a better product of propulsive and thermal effi- 
ciency. The curve on Fig. 8 shows the extent, as it seems to me, 
that this possibility could be realized. At high subsonic Mach 
numbers the higher efficiency available from such an engine, as 
compared with a simple jet or a low by-pass ratio jet, is sufficient 
to give a significant improvement to long-range aircraft, after 
taking account of the higher weight of the ducted-fan. This 
advantage disappears at early supersonic Mach numbers; the 
ducted-fan is an engine which offers advantage only over a re- 
stricted range of Mach number, but within this range is the speed 
that is of great interest to a most important section of civil 
aviation; we will return to this point later. 

Basic Weight: Influence of Configuration. For Mach numbers 
in the region of 2 the straight wing, the swept wing, and the delta 
wing are fairly equal contenders from the viewpoint of supersonic 
drag. Undoubtedly all three can be made to work. We have had 
interesting experience in England recently with the tailless delta 
configuration at supersonic speeds, particularly in the Fairey F.D.2 
which raised the world’s speed record from 822 to 1,132 m.p.h. 
This configuration has proved itself capable of providing good 
control and performance characteristics at supersonic speeds. 
Incidentally, the breaking of the speed record is a task that requires 
more than speed alone; the airctaft must be capable of very 
delicate control in pitch to meet the altitude requirements, and the 
fuel capacity must be such that the take-off and climb, the first 
run, the turn, the second run and the return to base can be 
accomplished without the possibility of fuel lack limiting the 
accelerating phase, particularly that before the ‘second run. 

Above Mach number 2, the case for the straight wing steadily 
mounts, and there is much to be said for this configuration for 
aircraft starting their lives with a performance in the region of 
Mach 2.5. 

There will, no doubt, be the usual marginal gains in basic 
weight arising from development. The specific weights of engines 
will continue to fall, though probably slowly. The design of air- 
craft structures for Mach numbers exceeding 2 must take account 
of the effects of kinetic heating, and materials new to aviation, 
such as steel and titanium alloy, must therefore be used; but it is 
improbable that structure weights will be seriously affected. How- 
ever, it seems unlikely that we can expect any substantial fall in 
structure weight unless configurations different from those which 
have become conventional are adopted. 

Che factor that can, and probably will, bring radical changes in 
aircraft configuration is the use of engine-generated lift to relieve 
the wings of any duty at take-off and landing. The development 

{ vertical take-off can be viewed in several ways; it may be 
garded as desirable in its own right (this could certainly apply 

some ‘classes af military aircraft); it may allow the use of a 

iguration with superior aerodynamic cruising characteristics, 

longer compromised by the need for good low-speed properties; 
r—again because the low-speed characteristics are no longer 
nportant—it may allow the use of a configuration which can be 

t with a decidedly lower structure weight than conventional 
ayouts. 

Engine lift can be generated by a rotor (as in the helicopter), by 

cted-fan or by a gas jet. These methods vary downwards in 
their propulsive effciency and therefore upwards in their fuel 
consumption per unit hovering time. The rotor is suitable only 
se on aircraft of relatively low forward speeds. Fans require 

ng of fair plan area and aspect ratio to permit their installation, 

1ey are therefore most suitable for aircraft of low to inter- 

te (say Mach 1) speed range. The jet engine in conventional 

form iS most suited to a planform such as the narrow delta, which 
can provide the depth needed for installation whilst having char- 
teristics suited to supersonic speeds. I expect that even more 
dical integrations of the powerplant and structure will appear. 

‘he narrow-delta vertical-lift aircraft, first suggested by Dr. 

\. Griffith of Rolls-Royce, Ltd., is an interesting study in 
exposing the problems. Work in England has suggested that the 
of narrow-delta configurations at supersonic speeds can be 

cted with fair accuracy as an addition of the turbulent flat- 

skin friction plus a margin, the theoretical wing wave-drag 
redicted by slender body theory, the drag of the fins alone, 
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base drag (if any). The reason why the friction component 
greater than the flat-plate value is not fully under- 

and is an interesting subject for further research. On the 

t basis, and assuming a structure weight that is suggested 

y fairly detailed investigation, it emerges that a jet-lift narrow- 
delta configuration cruising at Mach 2.5 would have a range rather 
that of a conventional aircraft of similar weight but not 

so much as to make the concept of no interest. The dominant 
factor in this assessment is not that any marked improvement in 
lift/drag ratio emerges, but that the radically different configura- 
tion produces a structure weight distinctly lower than conven- 
tional arrangements, so offsetting the weight of the lifting engines 
and their fuel. There is a long way to go between an assessment 
such as this and the engineering achievement embodying the 
principle. However, there is sufficient promise to make the position 
interesting, and to show that enough may be gained in structure 


at first sight an uneconomical method of landing the vehicle, 
ition. Even more radical departures from 
tions can be conceived and may well show 
greater gains; certainly this is a field with room for imagination. 
But hopes for city centre operation for such aircraft should not 
be raised too high for they will be very noisy. 
runway is, and is likely to remain, an excellent method of 
getting into the air and returning to the ground. Arguments are 
mounted that runways are altogether too costly a luxury, but I 
think that there is little justification for such a view. The capital 
costs of base equipment for other transport systems such as rail- 
ways, which have a much more restricted command of distance, 
are also high; the case against aviation base costs can hardly long 
survive if the issue is put into perspective by considering the capi- 
tal put into railways a century ago. I think that the continued 
use of long runways is economically justified. But this is not to 
say that improvement in runway performance may not be desirable 
for some classes of aircraft, and reduction—or at least a curtailing 
of the increase—in approach speeds will be helpful to safety in 
bad weather. 

For marginal improvement in runway performance, “blowing 
over the flaps” is probably the best answer and, indeed, may be 
the only one (apart from conventional slots, slats and flaps, and 
reduction in wing loading). The emission of the propulsive jet 
along the trailing edge of the wing—an arrangement known as 
the “jet-flap”—is a method suggested for improvement of a more 
radical kind, but short of full vertical take-off. 

The principle has, I think, been put forward separately from 
what is now known as the jet flap, but in more radical forms, and 
I think such a ches may produce remarkable results in the 
end. But the following discussion is centred on the jet flap 
as at present publicized and a rough comparison follows between 
aircraft so equipped and conventional aircraft for the same duty. 
The jet-flap aircraft pays some penalty in weight for the distribu- 
tion of the propulsive jet and since the lift as well as the thrust 
depend on engine power, there is an adverse effect from the 
“engine cut” case as compared with conventional aircraft. How- 
ever, the wing of the jet-flap aircraft is smaller than that of the 
conventional aircraft with the same airfield requirement, and the 
gains in structure weight can make the jet-flap machine lighter 
if the wing loading of the conventional aircraft with which it is 
being compared is low enough—that is if the runway length speci- 
fied is below a certain value. In Fig. 12 are compared the direct 
operating costs of a. jet-flap aircraft and a conventional propeller- 
turbine aircraft suitable for medium range operations (at the 
same range and payload) plotted as a function of the runway length 
specified. These results are at the mercy of the assumptions made 
about weight penalties and the like, but variations to the extreme 


Fig. 12. Comparison between medium-range turboprop and jet-flap 
transports for same range and payload: A, allowance for ducts and 
structure; B, allowance for ducts only; C, no allowances 
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Research, Development and Technical Issues . 


of optimism do not seem to me to alter the following general 
indications. First, city-centre operation by jet-flap aircraft is not 
attractive, since the runway length below which cost rises rapidly 
is not short enough. Next, the pred oy my aircraft is cheaper 
to operate than the conventi t for field lengths below 
2,000-2,500ft, it is still ee non costly than a conven- 
tional aircraft operating from a field of 4,000ft or more. There- 
fore, it seems to me that since 4,000ft is by no means a difficult 
length of runway to find, operators will not think the jet-flap type 
attractive. 

However, I expect to see interesting results coming from uncon- 
ventional approaches to the both of the jet and the struc- 
ture, the aim being a higher lift/drag —_ less structure weight, 
and high mobility in the direction of application of the oo 
without weight penalty—or, indeed, with a reduction of we 

Applications to Civil Aviation. Long- -range, high-subsonic, ~ 
propelled civil airliners (typified by the figures 480 kt speed, 5,000 
still-air nautical miles range, 25,000/30,000 Ib payload) will show 
distinctly lower costs of operation than the aircraft they will 
replace. This is the result of the larger annual earning capacity 
with which their speed endows them. At ranges much above 
5,000 nautical miles the simple-jet high-subsonic aircraft is 
moving into the “difficult” class on the range equation diagram; 
if substantially non-stop ranges are required they can best 
be got by the use of a ducted-fan engine, without sacrifice of speed 
or, for even longer dimen, by the use of a propeller as the driv- 
ing element, with a drop of speed of 70 or 80 kt. But the 4,500- 
5,000-miles-range aeroplane is undoubtedly capable of satisfying 
a very substantial part of the need, and in this class the jet- 
propelled machine is the right answer; I think it will also be the 
right answer for the medium-to-long-range bracket. There are 
two particular ways in which greater economy can be brought to 
this class of machine. Its size can be increased, and it can use 
a ducted-fan engine. The pursuit of such developments depends 
on whether the high-subsonic régime is likely to remain a field of 
high commercial interest for a very long ume. I think it un- 
doubtedly is and I will return to the subject after attempting to 
justify this statement.* 

Present-day long-range aircraft have a “formula” direct operat- 
ing cost, on British standards, of about 24 pence per long-ton 
n°utical mile. In practice, there is an addition to the formula cost 
which varies with the route, but in round figures it is about 10 
pence. The indirect cost is about 22 pence. For comparative 
purposes, I will use the formula direct operating cost as a measur- 
ing stick. The high-subsonic jet aircraft suitable for non-stop 
trans-Atlantic operation will bring the formula direct cost 
down to about 11 pence per long- ton nautical mile. To achieve 
a cost within 10 per cent of this, a “low-supersonic” aeroplane, 
suitable for the same flight, would have to achieve a lift/drag ratio 
of about 14. Even if understanding of how to control wave-drag 
in the early —— régime extends further, it seems imprudent 
to expect anything better than, or even as much as, 14, having in 
mind that 16 is a very good figure to achieve in a conventional 
subsonic civil aeroplane. Therefore, long-range civil aviation in 
the low-supersonic régime will be more expensive than subsonic, 
and probably by a substantial margin. 

Looking next at Mach 2.5, an aeroplane capable of non-stop 
Atlantic operation is in the “very difficult” class. It is extremely 
sensitive to small departures from ideal in its design. Taking 
figures of lift/drag ratio and specific consumption that are reason- 
able on present knowledge, the direct operating cost per long-ton 
nautical mile cannot be less than 100 pence. This position could 





*Some hold that greater economy can also be had by the use of 
boundary layer control to maintain laminar flow; I do net propose to 
discuss this here, having done so in another paper. (Jour. Inst. of 
Transport: Brancker Lecture 1955.) 
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improve as our knowledge becomes more exact, but it would be 
imprudent to suppose that such an ideal state could be reached 
— without substantial experience in this régime of flight. 
Although I have quoted figures in the previous paragraph for 
Mach number 2.5—which is where the combination of airframe 
and engine is in sight of its best performance—I think that, in 
considering civil aviation, it would be more prudent to think oi 
Mach numbers in the region of 1-8 or 2, in order to avoid the 
more serious consequences of kinetic heating, thereby easing not 
the structural problem, but also that of temperature control 
= air conditi in the passenger cabin. Since overall effici- 
number increases, figures quoted above 
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Fig. 13. Comparison of seat-mile costs for various transports. 


The place where supersonic civil aviation may become more 
immediately interesting is clearly at shorter ranges, so that the 
aircraft is moved out of the “very difficult” into the “possible” 
class. If one thinks of still-air ranges of 3,000 miles and less 
(stage lengths a little under 2,000 miles— and these are of interest 
to a large proportion of travellers), direct operating costs of about 
30 pence per long-ton mile at Mach number 2 can be found on 
prudent vcmistic feu of lift/drag and specific fuel consumption 
and if ic figures are taken, a price of 12 pence comes in 
sight. iecidamalty, shows how sensitive aircraft of this type 
are. However, I do not believe that in practice complete refine- 
ment can be achieved without development, and I would therefor 
rather base assessment of the immediate possibility on figures ir 
the of 30 pence, with the knowledge that when experience is 

aed te this épiane of Hight there will oe room for development 
that can be favourable to economy. 

To put the above figures in perspective, Fig. 13 contains a plot 
of total yay be costs (i. . the direct costs quoted above plus an 
element indirect costs). The scale is arbitrary and no more 
should be read into the plot than that it gives a very rough indi- 
cation of the overall position. Cost is not the only criterion of 
service in aviation, but it does control the section of the market in 
which the greater part of the total demand is likely to be found. 
What these figures suggest is that on present established know- 
ledge, and on prudent assumptions about what we may learn in the 
future, there is no great incentive in cheapness to impel a — 
ment of long-range civil aviation into the supersonic régime, : 
there has been to bring about the present increase of rem a 
speeds towards 500 kt. But the figures also show that costs may 
well be achieved which are sufficiently good to attract the smaller 
section of the market which is concerned more with time and 
comfort. (To be concluded). 





the Russian equivalent of the term “helicopter.” The prototype 
was lost in an early stage of flight-development but Kamov went 
on to evolve the well-known A-7 gyroplane, built in small num- 
bers for liaison and A.O.P. duties and still in service in 1941. 

Immediately after the war with Germany Kamov—having in 
view a “popular” helicopter for purely sporting purposes— 
embarked on the ign of an ultra-light single-seater. It was 
fitted with two-blade (N.A.C.A. 230 section), contra-rotating, 
co-axial rotors and had an open-frame steel-tube fuselage and a 
pontoon-bag undercarriage. To this formula were produced suc- 
cessive models, culminating in the Ka-10 illustrated. Known as 
the “Flying Motorcycle” in the Soviet armed forces, the Ka-10 is 
powered by an AI-4G engine, rated at 55 h.p. at 4,500 r.p.m. 
The latest variant has a single fin and rudder. 

Rather r, but unknown in detail until now, the Ka-15 is 
used by the Red Air Force as a light general utility vehicle, some- 
what in the class of the Bell 47 and Hiller H-23. Of particular 


NEW RUSSIAN ROTORCRAFT continued from page 18) 


interest is the rotor, which comprises twin, counter-rotating 
assemblies each with three blades of wooden and plastic constru:- 
tion with multi-ply covering. The blades are fully articulated in 
both flapping and drag planes, and are painted om hand-polished 
to achieve a mirror-like finish 

Of very simple form, the fuselage is all metal, the central portion 
housing the powerplant, gearboxes and accessories and a forwa'd 
extension supporting the cabin and the twin nose legs. The rei 
fuselage is a stressed-skin structure, heavy sheet doublers being 
fitted where the shear is passed from the skeleton structure to thie 
skin. Side-by-side seats for two are provided in the neat and 
roomy cabin, which has excellent glazing and a neat instrument 
panel on the centre-line. The engine is a specially adapted ver- 
2 OS er = 200-260 h.p. nine-cylinder radial family, 
equipped with a single-speed supercharger and cooling fan. A 
particular advantage of the Ka-15 is claimed to be its unusual 
ease of maintenance. 
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THE SHORT 
SEAPLANES 


HISTORIC MILITARY 
AIRCRAFT No. 14 (Pt. 4) 


A hitherto unpublished “Flight” photograph of 
the first Short 184 in its original form. 


HE summary of information given on this and the following 
editorial page concludes Mr. J. M. Bruce’s history of the 
Short seaplanes, the first part of which appeared in Flight 
of December 14. As in the case of the earlier instalments, the 
author acknowledges his indebtedness to Mr. Bruce Robertson, 
who provided much of the information relating to serial numbers, 
and to Mr. H. H. Russell for some of the fects on which the 
history is based. 
Power Units 
Modified S.27: 50 h.p. Gnome, 70 h.p. Gnome. 
70 h.p. Gnome. S.41: 100 h.p. Gnome. No. 42: 80 h.p. Gnome. 
Short 74: 100 h.p. Gnome. Folder: 160 h.p. Gnome. S.70: 160 h.p. 
Gnome. S.81: 160 h.p. Gnome. No. 135: 135 h.p. Salmson (Canton 
Unne). No. 136: 200 h.p. Salmson (Canton Unne). Short 166: 200 h.p. 
Salmson (Canton Unne). Short 827: 150 h.p. Sunbeam Nubian. Short 
830: 135 h.p. Salmson (Canton Unne). Short 184: 225 h.p. Sunbeam, 
240 h.p. Sunbeam, 260 h.p. Sunbeam, 275 h.p. Sunbeam Maori III, 240 
h.p. Renault, 250 h.p. Rolls-Royce (Eagle). 1916 (Salmson) seaplane: 
135 h.p. Salmson (Canton Unne). Short 320: 310 h.p. Sunbeam Cossack, 
320 h.p. Sunbeam Cossack. 310 h.p. seaplane Type B: 310 h.p. 
Sunbeam Cossack. S.364: 200 h.p. Sunbeam. N.2B: 275 h.p. Sunbeam 
Maori. 


Tractor biplane T.5S: 


Contractors and Serial Numbers 

Short Bros.: $.41 (10, 20, 21). Short No. 42. Short 74 (74-80, 180, 
182, 183, 811-818). Folder (81, 82, 89, 90, 119-122, 186). S.81 (126). 
Shorts Nos. 135 and 136. Short 166 (161-166). Short 827 (822-826, 
3063-3072, 3093-3112). Short 830 (819-821, 827-830, 1335-1346). 
Short 184 (184-185, 841-850, 8031-8105, N.1080-N.1099, N.1580- 
N.1589). Salmson-powered seaplane, 1916 (9781-9790). Short 320 
8317-8318, N.1150-N.1159, N.1300-N.1319, N.1390-N.1409, N.1480- 
N.1504). Short 310 h.p. seaplane Type B (8319-8320). Short S.364 
possibly N.36). Short N.2B (N.66-N.73). 

Westland Aircraft Works, Yeovil, Somerset: Short 166 (9751-9770). 
Short 184 (8356-8367). 

Brush Electrical Engineering Co., Ltd., Loughborough: Short 827 
(3321-3332, 8230-8335). Short 184 (N.1660-N.1689, N. 2600-N.2629, 
N.2630-N.2659, N.2790-N.2819, N.9060-N.9099, N.9260-N.9289). 

Parnall and Sons, Ltd., Mivart Street, Eastville, Bristol: Short 827 
(8218-8229). 

Fairey Aviation Co., Ltd., Hayes, Middlesex: Short 827 (8550-8561). 

Sunbeam Motor Car Co., Wolverhampton: Short 827 (8630-8649). 
Short 320 (N.1360-N.1389, N.1690-N.1709). 

S. E. Saunders, Ltd., East Cowes, Isle of Wight: Short 184 (8001- 
8030, N.1140-N.1149, N.1600-N.1624, N.1760-N.1774). 

Mann, Egerton and Co., Ltd., Prince of Wales Road, Norwich: Short 
184 (8344-8355). Mann, Egerton Type B (9085-9094). 


Manufacture: 


DIMENSIONS, WEIGHTS 


Phenix Dynamo Manufacturing Co., Ltd., Bradford: Short 184 
(8368-8378, N.1630-N.1659, N.1740-N. 1759 ). 

Frederick Sage and Co., Ltd., Peterborough: Short 184 (8380-8391, 
9065-9084, N.1130-N.1139, N.1230-N.1239, N.1590-N.1599, N.1780- 
N.1799). 

Robey and Co., Ltd., Lincoln: Short 184 (9041-9060, N.1220-N.1229, 
N.1260-N.1279, N.1820-N.1839, N.2820-2849, N.2900-N.2949, 
N.9000-N.9059, N.9290-N.9305). 

J. Samuel White and Co., Ltd., Cowes, Isle of Wight: 
(N.1240-N.1259, N.2950-N.2999, N.9100-N.9139). 

Supermarine Aviation Works, Ltd., Woolston, Southampton: Short 
184 (N.9170-N.9181). 

Production and Allocation 

The serial numbers give the most accurate surviving measure of pro- 
duction of each type, but cannot be regarded as a complete record. 
On October 31, 1918, the distribution of Short seaplanes still on charge 
with the R.A.F. was as follows :— 


Short 184 





Short 184 





Locati Short 
ocation 827 


225/240 h.p.| 260 h.p. 





At home seaplane stations ... 13 
With the Grand Fleet 

With the 5th Group ... ‘ 
En route to the Middle East... 
Mediterranean area 

With contractors 




















Totals .. 








Armament 

Short 74 and Folder: Light bombs could be carried in external racks; 

few Folders were equipped with torpedo crutches to accommodate 
a l4in torpedo. Short S.81: One 14-pounder Vickers semi-automatic 
gun on the front of the nacelle; later, one six-pounder Davis gun. 
Short 135/136: Bombs carried externally. Short 166: One 14in tor- 
pedo or three 112-lb bombs; one Lewis machine-gun, fired by the 
observer. Short 827/830: Bombs on external racks under the fuselage; 
one Lewis gun for observer. Short 184: One 14in torpedo between the 
floats, or various combinations of bombs up to a maximum (known) 
load of 520 Ib; one Lewis gun on Whitehouse or Scarff mounting (the 
Short 184 Type D carried nine 65 Ib bombs within the fuselage, stowed 
vertically). Short 320: One 18in Mk IX torpedo or two 230-lb bombs; 
one Lewis gun on ring mounting above front cockpit at level of upper 
wing. Short 310 Type B: One five-pounder Davis gun; one Lewis gun 


(Continued on page 24) 


AND PERFORMANCES 





Folder 


Three- 135/136 


bay 


184 





166 827 830 225 h.p. | 240 h.p. | 260 h.p. N.2B 








an, upper 50ft 
an, lower . - | 34ft 9in 
ength ... one ont 39ft 
Height ... - | 11ft 9in 
Wing area (sq ft) _ 
Weight empty (Ib) 1,100 
Military load (Ib) 

Fuel and oil (Ib) . 

Weight loaded (Ib) - 
Maximum speed (m.p.h. ) 


<limb to 2,000ft ... 
—limb to 6,500ft . 
ervice ceiling (fe) 

Endurance (hr) ... 


54ft 6in 
40ft 


39ft 
12ft 6in 




















S7ft 3in 


40ft Jin 
14ft Odin 
573 


55ft 2in 


40ft 2in 
13ft 9in 
678 
3,280 
1,033 
598 
4,911 
90 at 
2,000ft 


63ft 6}in 


40ft Thin 
13ft 6in 


688 
3,703 
1,020 

640 


5,363 
88.5 at 
2,000ft 


53ft 11in | S3ft 11in | 63fe 6fin | 63ft Gin 

42ft 40ft 40ft — _ 

35ft Zin | 35fc Zin | 40fc 7hin | 40ft 7hin 

i 13ft Gin | 13ft 6in | 13ft 6in 
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666 
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SHORT 184 


(225 H.P SUNBEAM) 








THE SHORT SEAPLANES ... 


on ring mounting on rear cockpit. Short S.364: One Lewis gun on 
Scarff ring mounting on rear cockpit. Short N.2B: One Lewis gun on 
== - mounting on rear cockpit; two 230-Ib bombs on racks under 
the fuselage. 


Service Use 

Short S.41: R.N.A.S. stations at Eastchurch and Great Yarmouth. 
Short No.42: R.N.A.S. squadron at Dunkerque. Short 74: R.N.A.S. 
stations at Calshot, Dundee and Isle of Grain. Folder: R.N.A.S. 
stations at Calshot, Westgate and Isle of Grain; aircraft carriers Enga- 
dine and Riviera; R.N.A.S. detachment at Niororo Island. Short S.81: 
R.N.AS. station Great Yarmouth. Short 135/136: R.N.A.S. station, 
Isle of Grain; seaplane carrier Ark Royal in Dardanelles (136). 

Short 166: RNAS. station, Calshot. Aegean: “A” Sqn., R.N.A.S., 
Thasos. Seaplane carrier Ark Royal. Short 827: R.N.AS. stations, 
Calshot, Dundee, Killingholme, Great Yarmouth. East Africa: No. 8 


(Naval) Sqn.; also used by Belgians. Mesopotamia: R.N.A.S. uni 
Otran Seaplane 


Basra. Mediterranean: to. carriers Ben-my-Chree 
Raven II. Short 830: R.N.A.S. station, Isle of Grain. Carriers Ben-my- 
Chree and Srre 

Short 184: R.N.A.S. stations, Bembri Calshot, Cattewater, Dover, 
Dundee, Felixstowe, Fi Great Yarmouth, Hornsea, Killing- 
holme, Houton Bay, Lee-on-Solent, Newhaven, Newlyn, Portland, 
Scilly Isles, Scapa , Seaton Carew, South Shields, Strath Beg, Tor- 
quay, Westgate. France: ae Dunkerque. Italy: Otranto, 
Taranto and Santa Maria di Leuca. Malta: Calafrana. Aegean: Mudros, 
Suda Bay and Syra. Egypt: Alexandria and Port Said. ia: 
Basra. Aircraft carriers Ben-my-Chree, Raven II, Anne 
Empress, Engadine, Furious, Nairana, Pegasus, Riviera, Vi 
Royal and City of Oxford. Light cruisers Arethusa and Aurora. 

Short (Salmson) soapions, I 16: 
R.N.A:S. stations, Feli i 


and Isle of Grain. Mediterranean: Otranto. 
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THE INDUSTRY 


H.P. Senior Staff Dine 


ROPOSING “The Company” at the Handley Page Senior Staff 
Dinner in London on December 19, Dr. J. E. Richardson, 
srincipal of Northampton Polytechnic, expressed the regret of the 
issetnbly that Lady Handley Page had to be absent through 
ndisposition. In congratulating the company on its outstanding 
ecord in education and training he recalled that in 1910 the 
*olytechnic had decided to engage an aeronautical engineer to 
zive instruction on two evenings a week for a fee of £75 per 
ynnum. It was shortly thereafter suggested that Mr. Frederick 
Handley Page be appointed. The following year “Page, F. Handley,” 
:ppeared on the books as lecturer instead of instructor and at a fee 
f £90 per annum. Dr. Richardson added that 145 Handley Page 
mployees were under Northampton Polytechnic’s care during the 
vast year, and about 40 per cent of the present technical staff, 
1cluding the director of the technical department, Mr. R. S. 
Stafford, had been through the Institute’s hands at one time or 
nother. Dr. Richardson wished Sir Frederick well on his imminent 
oyage down-under—whereby, he expressed the hope, Sir Frederick 
vould sell lots of Victors and Heralds. 
Replying, Sir Frederick was not slow in answering a question 
osed by Dr. Richardson—what would Sir Frederick do in the 
natter of payment to St. Peter for having borrowed the patent of 
the slotted wing? Having wrestled with the Ministry of Supply 
on many occasions, said Sir Frederick, he felt quite able to handle 
the situation—always assuming that his elevators were set in the 
right direction! Sir Frederick described the Victor as the greatest 
,erodynamic success of all the present generation of aircraft—not 
only of the V-bombers. 


IN BRIEF 


That the company’s prospects were “never brighter” was stated 
by Mr. E. N. Egan, director and secretary of Folland Aircraft, 
Ltd., at a Christmas party given at Southampton by the supplies 
department for their suppliers. Mr. A. F. Rock, chief supplies 
officer, welcomed the guests. 

* * _ 

A new booklet, Nickel Plating for Engineers, has been produced 
by the Mond Nickel Co., Ltd. It has been written primarily for 
engineers, designers and others who are interested in the possibili- 
ties which plating offers in design; and while no attempt has been 
made to cover plating procedures in great detail, practices have 


At the annual dinner- 
dance of Flight Re- 
fuelling, Ltd.: Miss 
Mary Lewis, long- 
service employee, re- 
ceives a tankard and 
congratulations from 
Sir Alan Cobham; 
and Lady Cobham 
receives a bouquet 
from Miss Lewis. 


been dealt with so far as they affect the properties of the resultant 
deposits. Copies for official use are obtainable free from the Mond 
Nickel Co., Ltd., Publicity Department, Thames House, Millbank, 
London, S.W.1. 


* e * 


Analogue computers designed and built by Short Brothers and 
Harland, Ltd., Belfast, are to be demonstrated this month to 
engineers and mathematicians in Germany and Sweden. In these 
demonstrations the machines will be set problems typical of those 
being encountered in German and Swedish research. Some thirty 

Short analogue computers are 
now in use by the aircraft indus- 
try, being mainly applied to the 
investigation of flutter and stabil- 
ity problems in large aircraft. 


Newly appointed to the export sales 
department of the aero engine 
division of Rolls-Royce, Ltd., Mr. 
G. M. Shipway has spent most of 
his aviation career in the Far East. 
From 1950 to 1954 he was aviation 
manager for the Dunlop Rubber 
Co., Ltd., in India, and his work 
with Rolls-Royce, Ltd., will be con- 
cerned with the Near and Far East. 


Correspondence 


The Editor of “Flight” is not necessarily in agreement with the views expressed by correspondents in these columns; 
the names and addresses of the writers, not for publication in detail, must in all cases accompany letters. 


London and the Private Owner 


REFERENCE the recent Flight article concerning the eternal 
triangle of London’s airports, the unwealthy private pilot and 
M.T.C.A., I should like to put forward a suggestion. This is for 
the use of Fairlop again. The airfield is situated on the Under- 
ground, and, more important, outside the London Control Zone. 
Despite the action of, I believe, the L.C.C., who like building 
houses on aerodromes, some A.O.P.A.-type battling could perhaps 
be initiated in order to secure Fairlop for the proud ones. 
The suggestion for Hendon to replace Croydon makes for 
pleasant thinking, apart from the I.F.R./L.C.Z. considerations. 
Toronto, Ontario. T. R. V. Foster 
(Late of Experimental Flying Group). 
[Fairlop is now owned by Ilford Corporation, who keep it as an 
open space “mainly for recreational purposes.”—Ed.] 
} 


The Sopwith 14-Strutter 


THE description of the services of the Sopwith 14-Strutter in 
‘light for October 5 was very interesting. Its various uses have, 
I think, not been so detailed previously. 

_l am pretty certain that by the end of August 1916, all aircraft 
of No. 70 Squadron were equipped with the Sopwith-Kauper gun 
gear, and the Scarff mounting; but the Ross gun gear was experi- 

ated with to a limited extent. The Squadron was then com- 
ided by Maj. Lawrence, R.A. (att. R.F.C.). Another alteration 
made to replacement aircraft was the substitution of the lever type 
fine adjustment by a fine screw-threaded needle. Once set, this 
2 a very nice adjustment to the Bloctube carburetter; but it 

id be dangerous. * 
An attempt was also made by Capt. Palethorpe of “B” Flight to 


supplement the armament, by fitting an automatic pistol at the 


base of the right-hand undercarriage strut. This was fed with 
ammunition from a long slotted container. It was impossible of 
course to rectify any fault. This fitment fired outside the arc of 
the propeller and had some success. Much of the detail work was 
carried out by Sgt. O’Mara of “B” Flight, who was a fine crafts- 
man. The idea was never adopted, but a few months later other 
aircraft with twin forward-firing Vickers were much in evidence. 

Capt. Palethorpe was afterwards posted to the R.F.C. Testing 
Squadron, Martlesham Heath, and gained further distinction whilst 
flying a de Havilland 4 on test duties, when he tackled single- 
handed the whole Gotha and A.E.G. force which attacked London. 
Capt. Palethorpe was wounded, and his observer A/M.1 Jessop 
died of wounds received in action. 

After a forced landing, and the repair of their aircraft, Lt. 
Vaucour and A/M.1 Warminger (by virtue of winning the toss 
as to who should fly back with the aircraft) were attacked by 
three Halberstadt two-seaters, I believe. In the subsequent scrap 
Bert Warminger, putting up quite a fight, was wounded fatally 
after getting off three drums of ammunition, and the aircraft sub- 
sequently came under A.A. fire. Lt. Vaucour had a miraculous 
escape, an e/a. bullet piercing a cigarette case in the breast pocket 
of his tunic, then penetrating no further. The Halberstadt was 
fitted with a 6-cylinder Argus, surely the noisiest aero-engine ever. 

The later stages of the Somme battle produced some intense 
air fighting, and if memory serves, around the end of September- 

inning of October 1916 the biggest air battles up to that time 
were fought. Of 33 e/a. accounted for by the British and French 
in one day, the R.F.C. and R.N.A.S. got 22, and patrols of 70 
Squadron nearly half of these. A patrol under the command of 
Capt. Cochran-Patrick (“C” Flight) on this occasion accounted for 








26 


CORRESPONDENCE... 


at least four. Capt. Patrick himself got at least two, his observer, 
Capt. Glenday, M.C., being mortally wounded. 

The 14-Strutter certainly did good work in 1916 and due to its 
endurance was able to undertake long reconnaissances unescorted 
over enemy territory, and to operate as bomber escort and in fight- 
ing formations. It was described by a German infantryman as 
“the most feared machine on the Western Front.” 

In the fights of March 24-5, 1917, 70 Squadron lost seven air- 
craft, and those which returned were so shot about as to be useless. 
The Squadron was virtually wiped out, many experienced officers 
were lost, and it was weeks before it again became an effective unit, 
this time operating from Le Vert Galland aerodrome near Doullens. 

The one aircraft which survived on March 25 was virtually put 
out of action due to loose straws from the airfield being picked up 
and breaking away the ignition wires. The machine was a write- 
off anyway, as it landed in a ploughed field in No Man’s Land, 
wiping off its undercarriage. Its occupants, however, had the 
opportunity of seeing Indian cavalry going into action—probably 
for the last time on the Western Front. 

The 14-Strutters of 70 Squadron volunteered to a man on the 
last evening of the enemy assault on Verdun, and went over ground- 
strafing the enemy. Pilots and gunners had good shooting in com- 
pany with other squadrons of the R.F.C. 

The aircraft was virtually outdated, and although it still con- 
tinued to operate, it was near the middle of 1917 when operating 
from Boisingham, behind St. Omer, that a 14-Strutter flown by 
Lt. Smith and observer took off to have a crack at a bomber 
formation attacking South Coast towns. The Sopwith could not 
get anywhere near the altitude of the bombers and came under 
heavy A.A. fire near Dunkirk. The starboard lower plane rear 
spar was damaged, but by nursing the machine and circling in wide 
right-hand turns Lt. Smith was able to get the aircraft to its aero- 
drome and landed safely from about 12,500ft. The machine was 
returned to No. 1 A.S.D., St. Omer, as the Squadron was due to 
be equipped with Camels on its arrival at Estré Blanche, and 
rejoined the 9th Wing, consisting of Nos. 19, 56, 70 and 66 
Squadrons. 
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It was 66 Squadron which was detached from the 9th Wing 
at Estré Blanche in July 1917, not 46 Squadron, and they operated 
from Hornchurch for a fortnight, then returned to Estré Blanche 
for further duties. 

I have often wondered what would have happened to the Gotha 
Squadron which attacked London if the eight machines each 
from Nos. 19, 56, 66 and 70 Squadrons, which were ready to 
take off, but were restricted due to heavy fog, could have got going. 

A. L. E. 


Lebanon. (Ex-70 Squadron, R.F.C.). 


Capital’s Constellations 


‘THE recent news that Capital Airlines are now in the process of 
negotiating for the sale of their fleet of 12 L.049 Constellations 
is hardly surprising in view of the huge success these American 
domestic carriers are currently enjoying with their rapidly increas- 
ing numbers of Viscounts going into service every week. 

It will certainly be most interesting to see what airline (or 
different airlines) eventually purchases Capital’s truly veteran 
Connies. Even more interesting is the announcement by Capital 
themselves that they are willing to sell these Connies for “partial 
or full payment in sterling currency.” I wonder if this has any 
connection with the “unofficial” American news report put out 
some weeks ago, stating that Capital’s further order for an addi- 
tional 15 Viscounts (announced by Capital and Vickers in July 
last), would be paid for in sterling currency. 

The following “gen” on Capital’s 049 fleet may be of interest. 
Two of these Connies—N.67952 and N.67953—are actually the 
third and fourth 049s built, being ex-U.S.A.F. C.69s serial Nos. 
43-10311 and 43-10312, bearing the manufacturer’s C.N.s 1963 
and 1964 respectively. Of the remaining ten 049s, three are 
ex-K.L.M., five are ex-B.O.A.C.’s original G-AHEJ, EK, EL and 
EM (all sold to Capital by B.O.A.C. in 1954-5). The remaining two 
049s are also ex-B.0.A.C.’s G-AMUP and G-AMUR, but these 
two Connies are also ex-A.O.A. and P.A.A., bearing the original 
registrations N.90922 and N.90927. They were sold to B.O.A.C. 
by P.A.A. in 1953, according to my records. 

Nairobi, E. Africa. Dennis M. PowELt. 


Club and Gliding News 


PILOTAGE standards drawn up eight years ago by the Associa- 
tion of British Aero Clubs and Centres “to cover training for 
the Private Pilot’s Licence” have now been revised in the light of 
experience gained by the clubs since that time. In addition two 
new courses have been developed to encourage flying beyond the 
P.P.L. stage. These are known as the Advanced Diploma Courses, 
Stages 1 and 2, and include instrument flying, aerobatics and night 
flying. The Association states that diplomas, ties and wings badges 
will be available as an incentive for those who have completed 
the courses, and that other courses are being drawn up. 


RESEARCH Fund has been established by OSTIV 

(Organisation Scientifique et Technique Internationale du 
Vol a Voile) in order to give financial aid to individuals and groups 
conducting meteorological or technical research by means of sail- 
planes. The first of a series of grants will be made in April, 
comprising a maximum of three awards, each of maximum value 
$50. These first grants will be limited to associate members of 





OSTIV, while the majority of future awards will not be limited. 
Further details are available from Miss Betsy Woodward, Editor, 
OSTIV News, Department of Meteorology, Imperial College, 
London, S.W.7. 


COVENTRY Gliding Club, which began flying at Baginton only 
four years ago, celebrated the achievement of logging over 
1,000 hours during 1956 at a Christmas party held on December 21 
at the clubhouse of the Coventry Aeroplane Club. The gliding 
club now has six members with “Silver C” badges, over 40 with 
“Cs” and several with one or two “Silver C” legs. The club fleet 
has recently been increased to ten aircraft with the purchase of 
three ex-A.T.C. Tutors. 


N last month’s Christmas newsletter of the British Parachute 
Club, of Pair Oaks Aerodrome, a brief outline of the: club’s 
activities during its first year of operation is g:ven. Formation of 
the club followed “a discussion in a windy hangar at Denham on 
November 19, 1955, between Dumbo Willans, Jim Basnett and 
Mary and Bill Sykes,” after which the group was installed in the 
old R.A.F. parachute room at Fair Oaks. The position of honorary 
president was accepted by Sir Raymond Quilter, managing director 
of G.Q. Parachutes, who gave financial assistance to the club as 
well as loaning parachutes and arranging repair facilities. Club 
jumping began on May 6, 1956, and, in spite of bad weather, over 
100 jumps were carried out before the end of the year. A total of 
20 members, including six women, made their first descents. Club- 
members Michael Longthorp and Peter Lang, who are now train- 
ing as instructors, were the first to qualify for the M.T.C.A. 
General Permit and F.A.I. “A” licence, with Yvonne Turner and 
Messrs. Fuller, Bottomer and Bartlett not far behind. Several 
members made parachute jumps in connection with air displays 
and films during the summer, and visitors to the club have in- 
cluded instructors from the French and Irish parachute clubs. A 
target of 250-300 jumps has been set for 1957. 

At present there is a waiting list of would-be members of the 
club. Enquiries should be made to the secretary, John Beadle, 
or the chief instructor, Maj. Willans, British Parachute Club, Fair 
Oaks Aerodrome, nr. Chobham, Surrey. 


At the opening of Lancashire Aero Club's new clubhouse at Barton 

last month: D. L. Armitage, club president; R. L. Owen, club chairman; 

W/C. R. J. Falk, Avro chief test pilot, who performed the opening 

ceremony; Councillor F. Siddall, chairman of Manchester Corporation 
Airports Committee; and “Taffy” Davies, club C.F.1. 


’ 
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THE VULCAN ACCIDENT 


by the Air Minister 


Commons Statement 


FULL statement about the Vulcan accident at London Air- 

rt on October 1 was made to the House of Commons on 

mber 20 by Mr. Nigel Birch, the Secretary of State 

or Air. His remarks included references to an oy ny the 

yperation of the G.C.A. system at London Airport by Dr. A. G. 

Touch, Director of Electronic Research and Development at the 

Ministry of Supply. The text of Dr. Touch’s report, it was stated, 
is to be published in full. ; 

Mr. Birch said that the Vulcan was returning from a highly successful 
light to Australia and New Zealand. In addition to the pilot, it carried 
\ir Marshal Sir Harry Broadhurst, A.O.C-in-C. Bomber Command, as 
o-pilot, a crew of three R.A.F. officers, and a representative of A. V. Roe. 
It had left Aden at 0250 hours G.M.T. and before departure the captain 
had been given forecasts of landing weather at London Airport and certain 
ther airfields to which he might need to divert. He obtained later 
information en route, including further forecasts for London Airport. 
[he last of these was given to him when he was over Epsom. is 
forecast, which indicated broken low cloud, heavy rain little wind, 
with visibility at 1100 yd, proved an accurate description of the weather 
actually experienced. 

The aircraft had ample fuel to divert, and Air Marshal Broadhurst 
emphasized to the captain that he should divert if he was dissatisfied 
with the weather conditions prevailing. The captain decided to make 
one attempt to land at London Airport. At about 1004 hours G.M.T.., 
at a height of 1,500ft and about five n.m. from touchdown, and with both 
altimeters correctly set, the aircraft began its descent under the control 
of the Talkdown Controller at London Airport. The captain set his 
“break-off height” at 300ft, that is to say he intended to come down under 
the talkdown control until his altimeter stood at 300ft and, if he then 
found that it was not possible to make the landing, to over-shoot at that 
height. The G.C.A. talkdown instructions were followed, with some 
undulation relative to the glide path and some corrections in azimuth, up 
to a point about three-quarters of a mile from touchdown, when the pilot 
was informed that he was 80ft above the glide path. 

At this point, the weather was at its worst. The pilot received no 
further information on elevation, and at a point about 1,000 yd from the 
touchdown point and 700 yd from the threshold of the runway, the aircraft 
struck the ground. Both main undercarriage units were removed, and the 
elevator controls were damaged. Subsequently the aircraft rose sharply 
to a height of 200-300ft, when it was found to be out of control. The 
captain then gave the order to abandon the aircraft and himself used 
his ejector seat. The co-pilot repeated the order and, after trying the 
controls, also ejected. Within seconds of the order being given the 
nose and starboard wing of the aircraft dropped and the aircraft crashed 
to the ground. The remaining three members of the crew and the 
passenger were killed instantaneously on impact. 


Royal Air Force Inquiry 


The R.A.F. Court of Inquiry, which assembled the following day, 
found nothing to suggest any technical failure in the aircraft which 
could have contributed to the accident. They concluded that the captain 
of the aircraft was justified in deciding to make an attempt to land at 
London Airport but they considered that, in the circumstances, he 
made an error of judgment in setting himself a break-off height of 300ft 
and also in going below that height. The Court drew attention, how- 
ever, to the facts that though the G.C.A. controller informed the pilot 
about seven seconds before the aircraft first hit the ground that he was 
80ft above the glide path, he did not su uently advise him that he 
was bélow it; and that after the aircraft had hit the ground he continued 
his talkdown as if the approach had been normal. The Court concluded 
that, since the aircraft was under G.C.A. control, the failure to warn the 
captain that he was going below the glide path was the principal cause 
of the accident. 

Mr. Birch then recalled that, on receipt of the report, he had referred 
the passages relating to the G.C.A. aspect to the Minister of Transport 
and — Aviation, who immediately arranged for the inquiry by Dr. 
ioucn, 

In a report which he submitted, Dr. Touch concluded that there was 
no evidence of technical failure or malfunctioning in the G.C.A. equip- 
ment. His investigation confirmed that the pilot was not warned by the 
G.C.A, unit of his closeness to the ground, but despite a detailed and 
exhaustive examination of various possibilities, Dr. Touch was unable 
to establish the reason with certainty. He thought that the most likely 
explanation was that throughout the approach the Controller concen- 
trated too much on azimuth at the expense of information on elevation. 
He felt, however, that there were extenuating circumstances connected 
w:th the unusual speed of the aircraft and the number of corrections in 
azmuth. He also considered that even if a warning had been given in 
tne final five or six seconds of the ten seconds which, in his opinion, 
elapsed after the pilot was told that he was 80ft above the glide path, 
it would have been too late. 

Mr. Birch said that he and the Minister of Transport and Civil 
Aviation had given most careful consideration to these ings. They 
were agreed that there was an error of judgment on yt my of the pilot 
in selecting a break-off height of 300ft and in going w it; and also 
tat the G.C.A. controller did not give adequate guidance on elevation 
Curing the descent and, in particular, that he was at fault in the concluding 


stages in not warning the pilot that he was below the glide path and 
therefore dangerously close to the ground. 

Mr. Birch added that the apportionment of responsibility was diffi- 
cult. He accepted the conclusions of the R.A.F. court, but neither he 
nor his right honourable friend felt able to define the degree of respon- 
sibility precisely. He thought it would be unjust to the pilot and 
co-pilot were he not to make it clear that it was their duty to eject from 
the aircraft when they did. 

He was satisfied that there could have been no hope of controlling the 
aircraft after the initial impact. In these circumstances it was the duty 
of the captain to give the order to abandon the aircraft, and of all those 
who were on board to obey if they were able to do so. Both the pilot and 
co-pilot realized when they gave their orders that owing to the low altitude 
the other occupants had no chance to escape, and they considered that 
their own chances were negligible. 

Mr. Birch concluded by saying that the House would wish to join 
with him in expressing regret that so successful a flight should have 
ended so tragically, and in tendering sympathy to the bereaved. 


Members’ Questions 


Mr. GEOFFREY DE Freitas (Lab., Lincoln) associated the Opposition 
with these condolences and then asked the following questions:— 

Was there not a monitor covering the height radar who could say 
whether it indicated that the aircraft was below break-off height? How 
could it be that the controller continued his talk-down after the aircraft 
had actually hit the ground? Was there an echo on the screen? If so, 
what was the explanation of an echo being there in the circumstances? 
Should we not . . . establish definitely whether [the controller] was 
responsible? Is it not of the greatest importance to know whether we 
should retain confidence in the equipment used at London Airport? 

Mr. Birch replied that a team of two had been involved, a tracker 
and a controller, and the talk-down had been recorded; but there was no 
monitor in the sense of an actual record. On the question of special echo, 
that matter had been gone into exhaustively by Dr. Touch and he con- 
cluded that there was no question of that at all. His opinion was that full 
confidence could be placed in the equipment at London Airport. 

Mr. CHARLES Orr-Ew1nc (Cons., Hendon North) asked the Minister 
to consider whether it was wise to bring very heavy and somewhat 
unusual military aircraft in to land at a busy -international airport, and 
whether it would be wiser to divert them to aerodromes which were less 
busy, and where there was more “scope” should a mistake be made. 
Mr. Orr-Ewing also asked whether the controller on duty had got full 
information on the optimum glide path of the Vulcan, or whether he was 
only informed of the o.g.p. of the civil aircraft with which he was more 
normally concerned. 

Mr. Birch replied that there was nothing very new about military 
aircraft using London Airport. Some hundreds of landings had been 
made by them since it was opened. But the whole question of policy on 
the use of the airport by military aircraft was under review. If a change 
was decided upon, the House would be informed. On the question of the 
glide path, the controller knew he was controlling the flight as notice 
had been given many days before. 


“Most Unsatisfactory” 


_Mr. Frank Beswick (Lab., Uxbridge) said that the Minister had 
given a most unsatisfactory report on what had been a most regrettable 
accident. He had left the position with regard to the ground controller 
somewhat vague. Could the House be assured that a full statement 
would be given on the inquiry into the ground controller’s side of the 
accident? 

Was the Minister aware that in civil aviation, where they had a 
good deal more experience of G.C.A. approaches than on the military 
side, they had found it necessary to fix a minimum ceiling below which 
the pilot of any aircraft should not come; and this ceiling was fixed in 
relation to the experience of the pilot and his familiarity with a particular 
aircraft type as well as the airport conditions? 

Mr. Beswick then suggested that the Minister had left out of his 
report the most important factors about the experience of the two 
pilots concerned. In view of their comparative inexperience of this 
type—which was inevitable—was it not an awful tragedy that the deci- 
sion was taken to go into London Airport in these conditions? 

Mr. Birch replied that Dr. Touch’s report would be published in full. 
It was perfectly true that the Vulcan had not been in service for a long 
time, but the pilot had a master green instrument rating, which was 
the highest that could be got. 

London Airport was being used throughout the period of incident. 
During the hour before the crash took place there were ~*_ht landings, 
and six during the half-hour succeeding it. He did not think one could 
say that the pilot was wrong in attempting to land. Mr. Birch admitted 
that the pilot had not done a full G.C.A. landing in a Vulcan, but he had 
done them hundreds of times in other types. 

In reply to Mr. Georrrey Lioyp (Cons., Sutton Coldfield) he said 
there was no question of Fido at London Airport. He assured 
Mr. A. E. Hunter (Lab., Feltham) said that the safety record at London 
Airport was extraordinarily good. 


[Further news on page 3] 
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DC-7Cs of S.A.S.—one is seen here for the 
first time in house livery—have been used on 
the airline's transpolar routes since last Octo- 
ber. In the first two years of transpolar opero- 
tion S.A.S. achieved load factors of 73 per cent. 


CIVIL 
AVIATION 


. IN SOUTH AFRICA 


OEING 707 and Douglas DC-8 services to South Africa will 
present the Union with a sizeable runway problem. Jan 
Smuts, Johannesburg (5,559ft), is one of the highest major airports 
in the world. But the challenge has been accepted, and advanced 
planning for the necessary operational, technical and administra- 
tive changes has already begun. Recently the South African 
Secretary for Transport, Mr. J. P. Gibson, met senior representa- 
tives of all the international airlines operating into South Africa; 
and he invited them to acquaint his department with the prepara- 
tion that will be required. 

The airline officials said that the coastal runways needed for the 
big jets would have to be at least 7,000ft long, and at Johannesburg 
a runway up to 14,000ft long would have to be provided. The 
present length of the main runway is 10,500ft. The Boeing 707, 
at a take-off weight of over 250,000 Ib would, they estimate, need 
13,500ft at maximum temperature; and the runway thickness 
would have to be increased. Also considered to be of major im- 
portance by the airlines are improvements in the co-ordination of 
air traffic control; faster and more reliable communication systems; 
and a new appreciation of despatch procedures. More attention 
would also have to be devoted by meteorologists to hourly weather 
forecasts. 

A shortage of pilots is another South African problem: fewer 
than six qualified commercial pilots a year are being trained to 
replace those—mostly wartime-trained ex-Service pilots—who are 
leaving flying jobs. The Aircraft Owners and Pilots’ Association 
is advocating governmental training schemes similar to those 
which existed’ before the war. Another suggestion to alleviate 
this situation has been put forward by a charter company, which 
proposes that the government should allow private firms to run 
subsidized feeder airlines in the Union to provide some prospect 
of employment for embryo pilots. 


DISCUSSING AIR SAFETY 


MUCH of the patient behind-the-scenes work of International 
Civil Aviation Organization conferences is revealed only 
when the reports of individual organizations are published. Then 
the conflict of opinions and the painstaking process of proposal 
and amendment that leads to equitable solutions—or resolutions 
for further study—is made clear. 

From the International Federation of Air Line Pilots’ Associa- 
tions came well documented reports of their work at the I.C.A.O. 
Third Air Navigation Conference in Montreal in September and 
October. Considerable variance of opinion is frequently expressed 
in the sub-committee and committee stage before agreement is 
finally reached; and I.F.A.L.P.A., we learn, is careful to prepare 
for its delegates a comprehensive brief on the many subjects in 
which the Federation has a close interest. 

Typical of the discussions leading to an amendment of the 
relevant annex was the part of the conference dealing with the 
privileges of the aircraft maintenance engineer invested in 
approved organizations—a concept with which I.F.A.L.P.A. 
strongly disagree (we summarized their reasons on p. 131 of Flight 
for July 20). Another point of view is that, in any case, engineers’ 
licences would have to be revised completely when the big jets 
neared completion, and the Federation therefore concentrated 
upon obtaining acceptance of their principle that “where matters 
of aircraft safety are concerned there should be no allocation of 
individual responsibility without proof of the professional com- 
petence of that individual. The assessment of . . . competence 
should be made . . . by the State.” 

The opposite view was taken by a group headed by the Inter- 
national Air Transport Association, who suggested that the 
responsibilities could be left to the operator, as the State carried 









the final responsibility anyway. But by the end of the sub- 
committee stage the I.F.A.L.P.A, resolution had received some 
backing. Further discussion and consideration in the committee 
stage led to diminished support for I.F.A.L.P.A. policy, and the 
amendment to I.C.A.O. Annex 1 (Personnel Licensing) that was 
eventually hammered out from the proposals recommended that: 

“where the privileges of [the holder of an aircraft maintenance 
engineer’s licence] are vested in an approved organization, the 
contracting State shall ensure by the requirements it imposes for 
approval of the organization that an equivalent level of com- 
petency is maintained. In such an approved organization, the 
Contracting State shall ensure that the privilege of issuing a 
maintenance release is restricted to individuals who are not be 
than 21 years of age and who have knowledge and experience 
equivalent to that [required by the Annex].” 

Although this amendment (which has still to be approved by 
the I.C.A.O. council) by no means completely endorses 
I.F.A.L.P.A.’s point of view, it serves as an excellent example 
of the contribution that the pilots’ federation makes to the pre- 
paration and amendment of I.C.A.O.’s International Standards 
and Recommended Practices. 

The Federation’s agitation for the highest standard of air safety 
extends to many phases of aircraft operation and design. No one 
is better qualified to pronounce on flying control “feel” than the 
pilots, and it is of particular interest to note the adoption—as an 
item for future work—of I.F.A.L.P.A.’s policy on flight controls 
into the I.C.A.O. report. For over two years the Federation have 
been pressing for special precautions to be taken where low stick- 
forces for a given response are encountered. The requirement of 
the I.C.A.O. report is now worded “If the control forces (includ- 
ing but not confined to stick-forces per unit normal acceleration) 
are unusually light or do not vary in the usual manner with speed, 
special precautions are taken to ensure that the risk of structural 
damage is not thereby increased.” The I.C.A.O. member States 
have been invited to exchange information on this item. Further 
discussion at subsequent conferences may then result in an “accept- 
able means of compliance” being formulated. 


GREAT CIRCLES OVER THE PACIFIC 


QuBJECT to approval by C.A.B. and President Eisenhower, Pan 
American World Airways have been granted permission to 
operate a Great Circle route across the Pacific to Tokyo. The 
approval-recommendation by a C.A.B. examiner, Mr. William 
Cusick, represents at least a partial victory for PanAm in their 
long campaign for Great Circle routes from the West Coast to 
the Orient. The airline at present operates to Tokyo from Los 
Angeles and San Francisco via Honolulu. 

PanAm’s application has been strongly contested by Northwest 
Airlines, who serve Tokyo from Seattle and from Portland, Oregon. 
and already fly a Great Circle route on some eastbound services 
(on flights between the West Coast and Tokyo a stop is made at 
Anchorage, Alaska). The C.A.B. examiner’s Solomon-like appor 
tionment of traffic between the two airlines will allow PanAm to 
operate its Pacific Great Circle route from Los Angeles and Sar 
Francisco, but avoids direct competition by refusing a furthe 
application from PanAm to operate services to the Orient from 
Northwest’s Seattle and Portland terminals. 

Mr. Cusick concluded that direct competition would have a 
disastrous effect upon Northwest, and one that might result in a 
request for the reintroduction of government subsidies. Both 
airlines—with the carriage of increased passenger traffic (26,715 
in 1952 and 51,800 in 1955) and military mail—have become self- 
supporting since 1952, when $12.7m subsidy was paid. Although 
Northwest. can expect to lose some passengers to PanAm, further 
growth of trans-Pacific traffic (the C.A.B. examiner thought. that 
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this might reach PanAm’s estimate of 72,000 passengers in the 
year ending August 31, 1957) should make the loss “insignificant.” 
The examiner recommended that if PanAm’s route authority is 
approved it should be temporary and should expire at the same 
time—April 10, 1962—as the authorization for Northwest’s Seattle- 
Tokyo services. 

An interesting aspect of the C.A.B. hearings was the contro- 
versy over the DC-7Cs long-range capability. The examiner 
»bserved that the aircraft is not capable of operating a regular 
10n-stop service between Seattle and Tokyo, the shortest route, 
vith an economical payload. PanAm can consequently be expected 
o plan a fuelling stop on services between California and Tokyo. 


SCOTTISH LABOUR AND L.A.P. 


[HE expansion of B.E.A.’s engineering base at London Airport 
has evoked a protest from the General Council of the Scottish 
T.U.C. The London area, they complain, has become like “some 
great maw” drawing to itself a proportion of industrial develop- 
ment which is socially and economically unsound. 

In a letter to the Minister of Transport and Civil Aviation, the 
council say that “although they are aware that their protest may 
be met by the argument that the expansion at London Airport is 
being made in B.E.A.’s commercial interest, they feel that this view 
is inconsistent with the responsibility of the Government. In 
correspondence with the previous Minister, concerning the Ren- 
frew base, the General Council expressed the opinion that Scot- 
land’s future prospects and interests in the expanding aircraft 
industry were grievously harmed by the transfer; and that the 
economy of this part of the U.K. would increasingly rest on the 
share obtained from . . . the manufacture and maintenance of 
aircraft.” 

In calling the Minister’s attention to their concern about 
B.E.A.’s expansion at London Airport, the General Council said 
that they “believe that growing emigration from Scotland is not 
unconnected with neglect of its economy. B.E.A.’s expansion is 
part of a pattern of industrial development which has been clearly 
discernible for some time. The concentration at London, and the 
surrounding areas, is the reverse of good planning.” 


L.A.T.A. LOOKS AHEAD 


OME impressive traffic statistics for the world’s scheduled air- 
lines in 1957 are predicted by I.A.T.A. Last year, the world’s 
scheduled airlines, both international and domestic, carried 
78,000,000 passengers—a 15 per cent increase over the total for 
the previous year. A very slightly greater percentage increase in 


Lockheed’s new fuel tank sealing building for the 1649A Super Constel- 
lation has been designed to save space by allowing the outer wing—not 
involved in the sealing operation—to project through slots in the wall. 


1957 which would bring the number of’ passengers carried to 
90,000,000 is expected by I.A.T.A. “It is not unreasonable to 
anticipate,” said Sir William Hildred, I.A.T.A.’s director general, 
“that the scheduled airlines . . . will be carrying 100,000,000 
passengers in 1958.” The number of passengers on the North 
Aulantic route, he said, might pass the 1,000,000 mark for the first 
time in 1957 


COUNTING CARS 


AST. week we recorded B.E.A.’s claim—after a year in which 
their air cargo business expanded by over 25 per cent—to be 
the biggest air freight carrier in Europe. We are reminded by 
Silver City Airways that, if vehicle freight is included, their own 
share of air freight carried in 1956 was even larger: by the end of 
the year they had carried a total 69,500 short tons. A considerable 
proportion of this total was made up of vehicles ferried on cross- 
Channel services, but 14,870 short tons were non-vehicle cargoes. 
B.E.A. carried about 22,000 short tons in the same period. 


BREVITIES 


ALITALIA and L.A.I. are expected to be completely reorgan- 
ized into one corporation, presumably following the loss of 
an L.A.I. aircraft at Orly and another in the mountains north of 
Milan; Italy is reported to be poorly equipped with air navigation 
and landing aids. Alitalia has four DC-7Cs on order, and L.A.I. 


has ordered six Viscount 770Ds. 
* - * 


The wreckage of an Italian Dakota which crashed on Decem- 
ber 22 was found four days later on the slopes of Mount Giner, in 
Northern Italy, at a height of over 8,000ft. The 17 passengers and 
four crew had all lost their lives. 

. * 


Marcel Dassault are reported to be actively engaged in the design 
of a gas-turbine-powered supersonic transport. They say that 


This new French 500 franc airmail stamp features the Sud-Est Caravelle. 
It will be on sale from this month. 
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Clarence Johnson, chief engineer of Lockheed, has stated that his 
firm are not considering production of an aircraft of this type 
before 1965. 


* * * 


Pacific Western Airlines have filed an application for permission 


to operate to the West Indies. 
* * * 


B.O.A.C. have flown 15,000 lb of Hungarian relief supplies 
across the Atlantic from North America to Vienna. 
* * * 


T.C.A. offered a record of 1,635m seat-miles and carried more 


than 2m passengers in 1956. 
. * 


Three million passengers passed through London Airport in 
1956 and a further 800 000 people went to the airport as visitors. 


The first flight of the ve air 880 is now scheduled to be made 
in January 1959. 


* 7 * 


Sabena will operate transatlantic services with DC-7Cs through 
Manchester Airport from January 5. 
* * 


T.A.I. have ordered four Douglas DC-8s. Two will be delivered 
in the first half of 1960 and the others early in 1961. 
. * * 


The search for the T.C.A. North Star which crashed in the 
mountains of British Columbia on December 10, has been sus- 
pended indefinitely. 


* * 


Skyways hope to introduce “Every Man Coach-Air” services to 
the Mediterranean in early April, with Lympne and Lyons as air 
terminals. It is proposed to operate up to ten return services a day. 
The inclusive return fore to Nice from London will be about £20. 


A second edition of the LA.T. A. Facilitation Policy Manual has 
been published. This is the airlines’ guide to border formalities, 
customs regulations, sanitation, medical services, quarantine, ex- 
change facilities, and many other aspects of international regu- 
lations. 
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Canberra 8.6s of R.A.F. Bomber Command lined up at R.N.A.S. Hal Far, Malta, during the Port Said operations. 


Port Said Commemorated 


THe flag flown in H.M.S. Eagle when 
Fleet Air Arm aircraft supported the 
landing at Port Said on November 5 of 
the 16th Independent Parachute Brigade 
Group has been presented by Vice- 
Admiral M. L. Power to Brigadier 
M. A. H. Butler, the Brigade Commander. 
The carrier squadron included Eagle, 
Bulwark and Albion. 

In a covering letter Admiral Power 
says “I would be pleased if you would 
accept this flag as a token of my personal 
admiration for the great gallantry and 
superb fighting ability displayed by your 
officers and men in this historic operation.” 

In his reply, Brigadier Butler said “I 
hope to have the priviledge of visiting you 
shortly to convey my thanks for the magni- 
ficent support you gave us, which enabled 
us to achieve our objectives so quickly, and 
with so few casualties. Without it we 
could not have undertaken the operation 
at all, and in the event it surpassed all our 
expectations.” 

The flag will be displayed in the 
Airborne Forces’ Museum at Aldershot. 


Last Spitfires Grounded 


‘THE last four Spitfires flying regularly 
under Air Ministry contract are being 
grounded, leaving only Spitfire Mk 16, 
SL542, to be maintained in flying con- 
dition by the R.A.F. for its annual appear- 
ance in the Battle of Britain fly-past. 

A Mk 16 flying from Hornchurch with 
No. 1 Civil Anti-aircraft Co-operation Unit 
was withdrawn on December 3 and three 
P.R. Mk 19s which have been flown on 
high-altitude weather reconnaissances from 
Woodvale by Short Brothers and Harland, 
Ltd., are similarly being withdrawn. The 
Mk 19s will be replaced early this year by 
modified Mosquito T.T.35s, one of which 
has already made trial flights. The three 
Mk 19s being withdrawn are PM631, 
PS853 and PS915. 


A.V-M, Braithwaite 


WE regret to record the death, in a 
flying accident on December 21, of 
A.V-M. F. J. St. G. Braithwaite, C.B.E., 
Chief of Staff, F.E.A.F. He was flying a 
Meteor from R.A.F. Changi when the 
weather deteriorated and he came down 
on the island of Palau Batam, south of 
Singapore. The Indonesian authorities, 
to whom the island belongs, gave per- 
mission for an R.A.F. Whirlwind to land 
near the scene of the accident. 

A.V-M. Braithwaite joined the R.A.F. 
with a permanent commission from Cam- 
bridge University Air Squadron in 1929 
and had a distinguished record of service 
with Coastal Command strike units during 
World War 2. 


SERVICE 
AVIATION 


Royal Air Force and 
Fleet Air Arm News 


Cannon’s Recoil 

HE one-ton ornamental cannon which 

men from R.A.F. Oldenburg, Ger- 
many, seized from the Dutch base at 
Eindhoven several weeks ago has now 
been returned to its owners. The cannon 
had originally been taken to Oldenburg, 
but was captured a second time by men 
from Ahlhorn, who took it back to their 
station, set it in concrete and surrounded 
it with electric alarm systems. These 
“moorings” did not, however, deter Anglo- 
Dutch avenging forces from Sundern, who 
recaptured the cannon and returned it 
to Eindhoven. 


R.C.A.F. Farewell 

HE last 88 Mustangs and 29 Vampires 

in the R.C.A.F. are to be demobilized. 
Except for one example of each type, to be 
stored at Lethbridge, Alberta, they will 
be handed over to the Crown Assets 
Disposal Corporation. Most of the Mus- 
tangs and all the Vampires were on the 


strength of the Canadian Auxiliaries. The 
Vampires were replaced as R.C.A.F. front- 
line fighters in 1951 when Canadair Sabres 
became available. Mustangs have been 
flown by the Auxiliaries since the end of 
World War 2. 


Research Rewarded 


T is announced that the Research Board 

for the Correlation of Medical Science 
and Physical Education has given the 
1956 William Hyde Award of £300 to 
S/L. C. B. Wynn Parry in recognition 
of his outstanding contribution to the study 
of physical medicine in the R.A.F 


Cyprus Flamingoes 
| yee year, between December and 
flamingoes from the Danubian 
basin = to two salt-water lakes on 
Cyprus. One of the lakes is on the edge 
of Akrotiri airfield and it was ‘feared that 
flying there would drive the flamingoes 
away. But this year, despite intensive 
activity during the Port. Said operation, 
the birds returned and now seem quite 
happy to share the sky with jet aircraft and 
helicopters. 


Squadron History 


‘THE history of No. 72 Sqn. is being 
brought up to date, and F/O. D. 
Donaldson-Davidson would like informa- 
tion and photographs from past members. 
He states that any material forwarded to 
him at No. 72 Sqn., R.A.F. Church Fenton, 
Tadcaster, Yorks, will be treated carefully 
and returned if requested. 


Sea Hawks being rearmed on the deck of H.M.S. “Eagle.” These aircraft each have two 


under-wing fuel tanks and eight Mk12 rocket launcher rails. 


The Novel mechanic (centre) 


is carrying belt-feed mechanisms and belts for the 20 mm cannon. 
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